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BOARD OF TRADE AND INSURANCE 
REGULATIONS. 


THE Board of Trade have recently issued to various supply 
companies who possess statutory powers what they term a 
model form of regulations and conditions for securing the’ 
safety of the public and for securing a proper and efficient 
supply of electrical energy. This model form appears to be 
a re-issue, without substantial modifications, of the previous 
“ regulations as to safety in the mains and for conductors, 
the conduits, converting stations, the attachment to the 
consumer's premises, and contains special regulations as to 
aerial conductors when erected with the necessary consents.” 
The latter portion contains the two rules that have been so 
often objected to, and about which so much discussion has 
arisen, viz., the thickness of the insulation necessary, and the 


“necessity for use of suspending wires for all sizes of conductors. 


As this issue of a model form occurs simultaneously with 
the appointment of a committee of the Institute of Electrical 
Engineers, for the purpose of investigating the extent to 
which the Board of Trade regulations, as already drawn up, 
affect the progress of the industry, this appears an opportune 
time to consider this highly important matter. 

It is nearly two years since Mr. Crompton first brought to 
the notice of the Electrical Section of the London Chamber 
of Commerce the fact that the Board of Trade regulations 
as regards thickness of insulation had the effect of making 
the cost of distribution of energy by overhead wires un- 
necessarily cxpensive. From that time, up to the present, 
several attempts have been made to indmce the Board of 
Trade to reconsider the matter; but such representations 
met with a uniform refusal, and at a meeting of the Section 
held recently at the Chamber of Commerce, Mr. Crompton 
pointed out that now that the question is being once more 
ventilated, it is for the industry, as a whole, to consider how 
far the powers which Parliament has committed to the 
Board of Trade, in respect of the public safety, entitles 
them to issue regulations in such minute detail as they have 
done. We think that the whole of the electrical industry 
will agree with Mr. Crompton that it was never the inten- 
tion of Parliament that at such dn early stage in the develop- 
ment of electrical distribution of energy, the Board of Trade 
should step in and compile a series of regulations, defining, 
with extreme minuteness of detail, the exact manner in 
which such distribution was to be carried out, what materials 
are to be used, and to lay down, as if it were a fact 
ascertained beyond possibility of dispute, the exact thickness 
of insulation that is required to assure the public safety. Our 
view of the matter is, that the Board of Trade should confine 
their rules to a few general requirements as to safety and 
regularity of the supply, leaving to their own inspectors the 
responsibility of deciding whether their requirements are 
properly met by ‘the various companies who are working 
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under statutory powers. There could be no possible objection , outside electrical construction and buildings, all which are 


to the Board of Trade demanding that when certain systems 
are used in which the maintenance of a high degree of insu- 
lation is of great importance, that a periodical return of tests 
of insulation should be furnished. We think that when a 
supply company has completed its works and is ready to 
cater for the public, it ought to be sufficient for it to give 
notice to the Board of Trade that it is about to commence 
the supply, that certain insulation tests have been made, and 
that the works are ready for inspection by the Board of Trade 
official, so that the latter may satisfy himself that all reason- 
able requirements to assure the safety of the public and for the 
continuity of the supply have been carried out. If this were 
done, the regulations as to safety may be limited definitions 
of the inspector’s requirements, i.¢., may relate to differences of 
high and low pressure supply, to what is considered innocuous 
and what is dangerous leakage, up.to what point in the con- 
sumer’s premises the reponsibility of the supply company 
should extend, and the extent of leakage in the consumer’s 
premises which would justify the supply company in cutting 
them off from their circuits ; and as regards overhead wires, 
the height of the wires above the streets, the extreme length 
of spans allowed, and the mechanical factor of safety and 
strength for the conductors and supports, 

- We are not aware of any other industry over which the 
Board of Trade exercises its control in which it has attempted 
to define with such minuteness the nature of the works that 
are to be carried out; in fact, in which it has so much 
usurped the position of the designing engineer. We believe 
that it will be universally admitted that neither invention or im- 
provement will find full scope in any industry which is fettered 
by iron-bound rules issued by a Government, or any other 
body, which is in a position to enforce such rules ; and we 
think that the Committee of the Electrical Trades Section 
has done wisely in signifying its intention to resist such 
action on the part of the Board of Trade, and, if possible, to 
induce them to take a more reasonable attitude. 


NINETY MILES AN HOUR. 


THE raising up of a velocity of 90 miles hourly in a locomo- 
tive of 70 tons, with a train of 150 tons or more behind, is 
like creating a monster to lay, and plenee us in Franken- 
stein’s position, 

Few realise what is implied by such aspeed. It is equiva- 
lent to a distance of nearly 45 yards passed over in one second, 
The extravagant claims put forward for eleetric traction by 
some who have very little perception of the facts involved, 
have possibly led Mr. Westinghouse to publish some figures 
in the Railroad Gazette bearing upon the subject. 

He takes 1,200 as the horse-power of a modern high- 
speed locomotive, which can be had for about £2,000 : this 
is equal to about 32 shillings per horse-power, and he shows 
how, to obtain this power on an electric  tanle, there would 
be required ;— 

- 4 1,600 H.P. boiler at £3,200, a 1,600 H.P. engine at 
£3,600, a dynamo of 1,600 H.P. at £5,000, and a motor of 
1,400 H.P, costing £4,400, a total of over £16,000 for 


motive power alone, quite apart from the cables and general 


absent from steam railroads. The truth is that, as Mr. 
Westinghouse very clearly perccives, the steam locomotive is 
essentially a prime mover, and the elcctrical motor is not, 
nor is there anything actually in view at present that can be 
said to offer an immediate prospect of success to the electric 
locomotive. 

An ordinary locomotive burns, we will say, 30 Ibs. of coal 
per mile ; many English express engines burn much less than 
this; 14 tons will thus take the Flying Scotchman from 
London to Grantham, 105 miles, with fuel to spare. A large 
amount of water is required, and tenders hold this to the extent 
of 30,000 lbs., or more, and this requisite can be picked up on 
the road. Probably, somewhere about 50 tons may repre- 
sent the weight of the boiler and. its contents and the loaded 
tender, which go to make up the moving power requisites of 
a locomotive. Now, we may ask—is there an accumulator 
which, with its carriage, will not exceed 50 tons, and 
will give out for two hours the power to draw a 
fast train 105 miles, which is one of the longest con- 
tinuous runs regularly performed by the steam locomotive ? 
In this question, the plant to charge the accumulator is 
omitted, but nevertheless an accumulator would be a self- 
contained prime mover, in the sense that the energy in a 
lamp of coal renders the present locomotive a prime mover. 
There are those who believe the future of electric traction 
to lie in the foregoing direction, but a glance at the shunting 
yard or gridiron of a large goods station is enough to daunt 
any advocate of electric traction, so far, at least, as regards 
general railroad work, and in the present state of our know- 
ledge, we can hardly venture to idealise a centrally worked 
electrical line other than as a grand direct route between 
two large cities, unhampered by junctions or sidings ; but 
such a line is not within the sphere of practical railroading. 
A satisfactory solution of the power storage problem would 
give us electric working at once on our main lines ; but this 
would mean a cell capable of the heavy pounding it would 
get at high speeds, and this is not in sight yet. J 

To stop a 90 mile train in 30 seconds would be most 
excellent work, and in that time it would run nearly 2,000 
feet, and oftener nearer 3,000 feet; but this question of 
brakes and stoppage is, to our mind, of far less weight than 
it appears to Mr. Westinghouse. 

When it pays a railway to run a 90-mile speed, we can 
rely upon it that its signalling and general working arrange- 
ments will be such that the higher speed will be probably 
safer for passengers than the present 75 miles, which appears 
to be the running speed over portions of the Great Northern 
line to York. A rigid enforcement of a 20-mile block would, 
we might say, secure safety, and, how much less than this, 
signal engineers would tell us. 

Tramways of limited extent have been and are worked on 
the conductor system, but there is an enormous difference 
between such a line and even the South Eastern, and it is 
useless blinking the fact that the problem of electric traction 
is at present very much further behind practical railroad 
success than was the steam locomotive in Hedley’s day. 
Poffing Billy to-day more closely resembles a G. N. R. 
express engine than does any electrical system resemble what 


- will, perhaps, some day perform G. N. duty, and this, we 


say, without any lack of faith in the future of elec- 
tricity. Further, we might add, that the most serious 
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drawback to the  fire-impelled locomotive, namely, 


the tunnel ventilation difficulty, is more nearly solved: 


than is the problem of passing electrical energy from a 
conductor to a moving train upon a standard railway 
with its points, crossings, sidings, yards, and general in- 
tricacies. The field for electricity is already so great, and 
the general success which has attended electric lighting has 
been so encouraging, that we may well pause before forcing, 
or attempting to force, its application to other fields more 
quickly than natural developments warrant. 

So long, too, as we depend upon coal to produce our elec- 
tricity, we may be content to use steam locomotives, so far 
as mere fuel economy is concerned. 

The loss between stationary engine and motor will go a 
long way to reducing the saving of fuel effected by a stationary 
engine of high class, and condensing, as compared with the 
locomotive of less economical performances. The problem of 
attaining 90 miles velocity is quite serious enough for us to 
leave the question of destroying the monster by brake power 
to those whom it will pay to raise it. 


THE LIMITS OF TECHNICAL 
EDUCATION. 


In a most able address delivered at the opening meeting of © 


the Mason College Engineering Society at Birmingham, 
Prof. R. H. Smith discussed at some length the great social 
question of “Technical Education: Its Use and Abuse: 
What it can do, and what it cannot do.” He regards the 
aim of technical education to be the imparting of a know- 
ledge of the practical and scientific facts ; an understanding 
of the scientific and economic principles, and also skill in 
the use of the methods and appliances of some trade, 
industry, art, or profession. This, so far as these things 
can be taught by a teacher in a school furnished with the 
proper appliances for such teaching. 

Prof. Smith expresses himself as very dissatisfied with the 
present system of school education. It is too narrow, too 
limited, and too unpractical for him. He wants to see fewer 
of words, books, figures and maps, and more of natural science 
taught. And he would add to this the instruction, in our 
schools, of manual work. 

The importance of natural science in educating the mind 
and widening the range and sphere of thought, cannot be too 
greatly emphasised. Its effect has been witnessed by every- 
body who has cared to study and compare the thinking and 
working powers of the men about him. Huxley has gone so 
far as saying that “its influence has laid the foundation of a 
new morality,” for in desiring to ascertain the laws of 
comfort we are driven to discover those of conduct. And the 
readiness with which the young mind receives the fairy tales 
of science is, no doubt, another indication of its fitness to 
form part of the curriculum of schools. 

Yet we think that “reading, writing, figuring, grammar, 
history, and other book-study,” notwithstanding the dissatis- 
faction expressed by Prof. Smith, must always hold its own 
in elementary education, and we fail to see how the teaching 
of manual labour can be taken into the general work of a 
general elementary school. For life is short, and the days 
of a school-boy are few, and if he does not peg 
away at “reading, writing, figuring, grammar, history, 


and other dook-study” in the half-dozen or so years 
at school, he will have little chance of, picking them up in 
the big world outside. 

“ How can we use words at all properly—grammatically or 
ungrammatically matters little—if we don’t first of all under 
stand accurately and know familiarly the things symbolised 
by them?” the professor asks, This is a fair question, and 
would seem greatly to favour a practical elementary or 
primary education ; but we must not forget that without the 
aid of words it is impossible to follow an extended line of 
thought, and it is therefore impossible, but for words, to un- 
derstand accurately, or know familiarly, anything much 
involved. This is why words stand so properly first in the 
education of men. With our hairy progenitors it was other- 
wise; but they didn’t invent the calculus, nor eyen the 
bow-and-arrow. 

Prof. Smith urges that the teaching of manual labour in 
primary schools might improve “ the general social relations 
between the various classes in the nation ; between employers 
and employed especially ; between the genteel professional and 
the hard-handed artisan; between the finely-toiletted lady 
and her kitchenmaid, or her still more hardly-used dress- 
maker.” He attributes “the hardness, the cruelty, the 
oppression that actually abounds in the complicated working 
of our modern society,” to a want of intimate knowledge, by 
the one class, of the conditions of life in the other. It is 
undoubtedly true that much ignorance does exist as to the 
conditions of life in one class of society by the members of 
another, and that much advantage would result from a more 
extended knowledge of men by men. But it must not be 
thought that by learning a trade or profession at a school you 
experience the conditions of life under which the workers of 
that art or craft exist and struggle. A knowledge of the 
hardness, the cruelty, the oppression, is not to be arrived at 
otherwise than by going into the workshops and homes of 
the people. One might as well try to picture the terrors of 
war by a visit to Woolwich or Sandhurst, as attempt to 
realise the trials of an artisan by learning his trade at a 
“seminary for young gentlemen.” And for the rest, is it not 
the fact that those are the hardest task-masters who have 
risen from the ranks, who have been through the mill, and 
have lost sympathy for others by the fierceness of the 
struggle ? 

It is, nevertheless, an excellent thing for a boy to learn the 
use of tools; it is a pastime rather than a study. He cuts 
his fingers, but he gets practicability, which is worth a few 
drops of blood. 


AmonG the numerous papers read before 
the American Electro-Therapeutical As- 
sociation at its recent meeting in New 
York, not the least important and useful was one by Mr. 
J.J. Carty, entitled “Medical Electricity from an Electrician’s 
Standpoint.” Therein attention was directed to the need 
for a thorough understanding of terms between electricians 
and physicians. Some of the words that have crept into 
electro-therapeutic literature were shown to possess little or 
no definite meaning, and even in some instances to be quite 
misleading, the undesirableness of such terms as “ Faradism,” 
“ Galvanism,” and “Franklinism,” was pointed out, and a 
more clear understanding of “resistance” strongly recom- 
mended. In drawing attention to these points the author 
has doné good service, for so long as these various “ isms” 
hold their present place in standard works on “ Medical 
Electricity,” no true understanding of the physics of the 
subject can be imparted to the student perusing them, and 
while so little attention is paid to the resistance of the body 
or its parts, really accurate work in the treatment of the body 
by electricity is impossible. Mr. Carty also referred to the 
need for paying greater attention to the periodicity of inter- 
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rupted and alternating currents. The importance of this 
point was, we think, first shown before our own Institution 
of Electrical Engineers some two or three years ago, and 
‘since then it has been brought into greater prominence by 
the researches of Mr. Tesla and others. In view of the 
great influence periodicity has upon sensation, and the slow 
speed of the sensory nerve impulse in travelling to the brain 
as compared with that of electric impulses, it is manifest 
that much practical good may result from a careful investiga- 
tion into the true.relationship existing between different rates 
of frequency and the nervous system. This is the age of 
“nervous conditions.” The hard struggle for existence and 
the high pressure under which most of us have to work, tells 
more upon the nerves than upon any other portion of our 
organism. May it not be possible to find an antidote in 
some soothing application of properly attuned electrical 
vibrations ? 


’ In another column we describe Mr. Irish’s 
her ns ga thermo-electric arc lamp, but we must con- 
fess that we have no great faith in this in- 

vention. The misnamed thermo-electric. device probably will 


work, and if carbons are perfect and never had sudden changes _ 


of resistance when burning, probably the lamp would be as 
good as any ordinary pure shunt work which keeps constant 
P.D. on the arc, but as is well known, constant P.D. by itself 
will not do, we must have a second regulation by the current 
so that we have constant watts in the arc as well as constant, 
or nearly constant, P.D. This can only be done as is done 
in the Brockie-Pell—or any makers who use the combined 
action of the two windings—moreover, such action must be 
prompt to compensate for sudden changes in carbon above 
mentioned. We doubt whether Mr. Irish’s lamp is suffi- 
ciently. prompt ; it does not provide for obtaining regularity 
in light when impure carbons are used, which is the 
aim of all modern improvements in arc lamps. The inventor's 
devices for burning long carbons by dispensing with rod and 
clutching carbon itself are as old as 1881, and don’t work 
well unless the carbons are coppered, a process which is not 
liked in this country. shat 
A Rival to Mr. Lupwic Monv’s discoveries con- 
. Nickel-Plating cerning the metallic carbonyls are a pro- 
by Blectrolysis. minent feature in*the researches of the 
past ‘twelve months, especially his researches on nickel 
carbonyl. . He has opened out the possibility of establishing 
a new industry which may prove a formidable rival to the 
industrial methods of nickel-plating by electrolysis. Nickel 
carbonyl is gaseous ; its. constitution is represented by the 
formula Ni (CO),. It burns with a bright luminous flame, 
metallic nickel separating and becoming incandescent. Solids 
heated in this gas to 200° C. become coated with bright 
metallic nickel, while carbon monoxide is liberated. It is 
very diamagnetic ; its diamagnetic constant is —3°131 x 10", 
and according to Quincke it is an almost perfect non-conduc- 
tor of electricity. All other compounds of nickel are para- 
magnetic. Its magnetic rotatory power is 38°21, which is, 
according to Perkin, greater than that of any other substance 
he has examined, except phosphorus. In other respects, too, 
nickel carbonyl appears to stand unique. Dr. Langer has 
constructed a complete plant on a small scale which has for 
a considerable time been at work extracting nickel from its 
ores by means of carbonic oxide, forming nickel carbonyl 
and then obtaining the metal by deposit. This plant is kept 
in motion by means of an electric motor. Plant to carry out 
the process on a large scale is now being erected in Birming- 
ham. The advantages claimed are the great simplicity of 
the process, and the possibility of at once obtaining pure, 
firmly coherent, metallic nickel in any desired form, e.g., tubes, 
copies of art-work by deposition in heated moulds, &c. It 
is in this latter advantage that the rocess is expected by its 


promoters to prove a serious rival to the present method of 
nickel-plating by electrolysis.. In the course of a lecture 
given by Mr. Mond before the Royal Institution, he drew 
attention to the prospect opened out, of being able to meet 
the continually increasing demand for pure nickel; and, 
speaking of the valuable properties of nickel-steel, suggested 
that his process would become of national importance, since 
by means of it an abundant and cheap supply of nickel could 
be ensured. 


A By-i y 

has for some time been employed 
metallurgic Produc. in the form of chips, grains, &c., with the 

tion of Zinc. = object of purifying electrolytes containing 
zinc and used in the electro-metallurgical production of this 
metal. It has generally been recognised, however, that this 
treatment is by no means quite sufficient, hence there is 
room for a modification recently proposed by Nahnsen, in 
which the zinc is employed in tke condition of powder. 
When rough zinc, or alloys of this metal, have to be refined 
and are used as anodes in the baths, the resulting lye is 
always neutral, or else slightly basic in character, and 
it is at once passed into purifying apparatus, which consists 
of flat vats, where it is treated with zinc powder, in order to 
free it from any impurities, after which treatment it is again 
ready for treatment in the baths. When the anode is of an 
insoluble nature, however, and the electrolyte consequently 
acid, it must first be neutralised by the addition of some ore 
containing the oxide or carbonate of zinc, or indeed any 
other material containing this metal in a readily ‘soluble 
form, before it is passed to the purifiers. If the impurity is 
copper only, and amounts to 1 per cent. of the entire quan- 
tity of zinc, 10 lbs. of copper should be precipitated by 
means of zinc powder in the daily production of 1,000 Ibs. 
of zinc; this will necessitate a daily addition of 11 lbs. 
of zinc powder. It is best, according to Nahnsen, to intro- 
duce at the beginning of the operation a larger quantity of zinc 
powder into each vat, say 100 lbs., and subsequently to add 
the amount required daily to the first of the series of vats 
in the purifying apparatus. Silver is sometimes present ; if it 
exists in the proportion of 1 per cent. a daily addition of 
545 ounces of zinc powder will be necessary for the proper 
treatment of the same output of zinc. 


“ ENERGETICS” is a term that is creeping 
Encrecties, ito use to denote a sort of combination 
of kinematics and dynamics, the ideas of 
both motion and force being necessarily involved. Fresh 
interest has lately been aroused in this subject by a recent 
paper by W. Ostwald, in which he emphasises the fact 
that energy is the only magnitude common to all branches of 
physics, mass being confined, strictly speaking, to dynamics. 
Ostwald proposes that in an absolute system of measure- 
ment, mass should be replaced as a fundamental unit by 
energy, so that all physical magnitude should be expressed in 
terms of time, length and energy. The following table 
exhibits the dimensions of various magnitudes in the old and 
new systems :— 


E [ 3] units. 

ne m € 

Surface tension 
Pressure... tere 
Power ... lett} 

Proceeding from the principle of virtual velocities, Ostwald 
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arrives at the following general energy principle, which may, as 
he says, be applied to all branches of physics and chemistry. 50 
In order that a system containing any forms of energy may | 
; be equilibrium, it is necessary and sufficient that for every bec 
displacement of the system consistent with its conditions of op 
existence, the sum of the quantities of energy which appear sur 
| and disappear should be zero. ass is defined by Ostwald eve 
as “the capacity of an object for energy of motion ;” whilst pre 
| he rejects the substantial existence of matter. the 
j 


NoveMBER 4, 1892.] 


THE ELECTRICAL REVIEW. 537 


ST. PANCRAS ELECTRICITY SUPPLY. 


THe Dayiicut SERVICE. 


CONSIDERABLE interesi, has been. aroused throughout the 
country by the expressed intention of the St. Pancras Vestry to 
carry out their managing engineer’s scheme of giving a supply 
of electricity during the day for motive-power purposes at 3d. 
a unit, while lighting consumers would continue to pay 6d. 
per unit. The problem presented in this instance is but a 
phase of the general one towards which central station 
managers look with some expectation of future success. 

The machinery which has to be laid down for supply 
purposes is fixed by the length of the greatest ordinate on 
the annual load curve plus a reasonable percentage of spare 
plant, while, on the other hand, the revenue is dependent 
upon the area enclosed by the load curve and the co-ordinate 
axes about which the curve is drawn. The great advantage, 
therefore, to a supply company of a class of customers who 
would fill up the valleys of the load diagram without 
materially raising the peaks, would permit of a lower rate of 
charge being made for the electricity so supplied to them ; 
but to meet the provisions contained in the Model Orders, 
it would be best to treat these useful and advantageous 
customers as if they were paying the legal price per unit, 
subjected to a discourt owing to the conditions imposed upon 
the supply so paid for. This line of reasoning led Mr. Baron 
to work out a practical system by which those customers 
who cared to submit to the rules and conditions imposed upon 
preferential supply could obtain electricity at a rebate of 50 
ae cent. for special purposes, and as the question has never 
n dealt with fully in the columns of a technical journal, 


we propose here to outline the method evolved by Mr. Baron ~ 


for dealing with it. Itis clear that whatever be the details 
of the apparatus used for controlling the supply, the govern- 
ing conditions are, firstly, that the supply given under the 
rebate should only be available during the hours of 
light load on the system ; secondly, that if such supply be 
desired after hours of light load, it should still be available, 
but charged for at the general price per unit ruling in the 
district. Thirdly, the means by which such transition is 
made must be automatic, cheap in first cost, and work prac- 
tically without attention, as the profit on such supply would 
not allow of elaborate means of attaining the desired end. 
Fourthly, and lastly, in cases where lighting is electric, the 
supply for lighting purposes must all be charged at full price, 
whatever may be the case with the special supply given for 
power purposes. At first sight it appears to be a problem 
whose solution would hardly be worth while attempting, but 
by somewhat narrowing down the conditions it has been 
found to be possible to practically answer the question in the 
simplest manner. 

aking into consideration the character and shape of an 
ordinary load curve of daily output, it will be seen that, under 
the first condition, the supply for power purposes could not 
be given or called a “day” supply, but only, correctly, a 
“daylight ” supply. 

The combination of the second and fourth conJitions have 
permitted of compliance with the third, and the mechanism 
required to make the necessary change-has been supplied in 
the person of the consumer himself, by making the lighting 
of his premises dependent upon the motive power supply being 
taken at full price. Under these circumstances, we have the 
moral force which compels the consumer to pay 6d. a unit 
over all as soon as a heavy load comes upon the station, and 
motive power then pays as well as lighting. 

As the vestry are quite prepared to give any consumer a 
supply under the Board of Trade rules which may be used 
for power purposes and charged at 6d. per unit, it is, in all 
respects, intra vires to offer a specially restricted supply for 
certain purposes which the vestry desire to encourage, and 
as a set off against the restrictions to offer a reduction of 
50 Dg cent. on the supply so given. 

he St. Pancras district has encouraged the vestry to 


become pioneers in this matter, as owing to the manufacturing 
operations carried on within its limits, and the system of 
supply being at the same time a three-wire continuous service, 
every facility was open for a trial of the scheme, which has 
proved so successful that it has become identified with 
the name of the vestry in the minds of the electrical profes- 
sion throughout the country. The vestry do not bind 


themselves to supply under this scheme to any consumer, but 
only as they think fit, because on the interdependence of 
“light ” and “ power” in one consumer’s premises lies tho 
chance of success. At present, no attempt has been made 
to deal with consumers who use’ power only, but we believe 
that it is Mr. Baron’s intention to meet this class by an 
automatic switch on the principle of a solstice clock. It has 
been very generally considered to be impracticable to so 
arrange the “day” supply ata lower rate, that, at least, in the 
winter months, the two curves would not overlap, and thereby 
cause the resultant profit from the special supply to be 
somewhat chimerical. By the adoption, as stated above, of 
a “daylight ” in lieu of a “day” supply, this difficulty is 
got over, and, while giving the consumer the benefit of a cheap 
supply for his workshop during the major portion of the 
working day, places a remunerative load on the station circuits 
without entailing any considerable extra capital expenditure 
for plant or labour. It has been found that the addition of 
motors, so far, has not perceptibly raised the maximum load, 
although a benefit has accrued from the larger average out- 


Exterior View or Switcu. 


SERVICE WIRE 


DiaGRAMMATIC PLAN OF SWITCHING ARRANGEMENT. 


put due to the gradual extension of this system throughout 
the district at present served, The final design of the 
automatic, or, rather, semi-automatic, switch, used for the 
dual control of the lighting and power supply, is probably. 


that shown in the cut, which represents the switch bars and. 


their connections to the service and house wires. Although: 
these switches have only been recently introduced, they have 
given such satisfaction that the present form, as made to 
Mr. Baron’s designs by Messrs. Poole and White, will most 
likely be adopted permanently. 

It will be seen that there are two positions of the switch 
handle respectively marked 6d. and 3d. Corresponding to 
these there are fixed meters, M, and M,, the former inte- 
grating the energy to be charged at 6d. per unit, and the 
latter the supply to the motor, mM, which is charged at 3d. 
Externally, the two positions of the handle show the rate at 
which the power supply will be charged, while internally a 
compound switch bar, having two separate contact levers, 
insulated from cach other, but rigidly connected together, 
takes up the position given to it by the handle. The + 
service wire enters at the upper portion of the switch box, 
and is connected to the quadrantal contact in connection 
with the outer lever. This, when on the left hand bottom 
contact, causes the current to pass through the meter, M,, 
which measures the current to be charged at the regular price 
of 6d. per unit. After passing the meter, the current splits 
up between the lamp circuit, L, and the power circuit, the 
pith being through the smaller lever, L,, through the motor 
fuse, and by another T-joint to the power terminals. 

For the day supply of power the handle is reversed, when 
L, will connect the + service wire to M,, disconnecting the 
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main lamp circuit and the smaller lever. It is in this posi- 
tion that the special supply is given at the reduced rate, and 
the vestry have arranged for a small number of lamps to be 
supplied in parallel with the motors where such lamps are 
incidental, or necessary to the work being done by the motor 
plants. The main lighting, however, can only be obtained 
when all the supply is paid for at the 6d. rate, and it is in this 
respect that the interests of the vestry have been safe-guarded. 
he vestry, with their officers, Prof. Robinson and Mr. 
Baron, deserve all praise for the able manner in which the 
question of electric supply has been dealt with, and we are 
glad to note that the success obtained at St. Pancras has 
caused several other local authorities to view the question in 
such a manner, that hopes may be entertained of equally 
successful works in the districts under their control. 


COMMERCIAL ELECTROLYSIS. 


By EMILE ANDREOLI. 
(Concluded from page 512.) 


ELECTROLYSIS OF FusEp Sopa. 


Mr. Swinburne alludes to the Castner process, and adds, 
“ Whether this process has had any success commercially, I 
do not know.” 

I can tell Mr. Swinburne that I had last year some 
price lists quoting the sodium manufactured by Castner 
P per lb.; I may also say that 
this cheapness of sodium has greatly influenced the price of 
cyanide of potassium. 

There was an old process, discovered in 1876 or 1877 by 
Eislenberger, which consisted in fusing dry ferro cyanide 
with sodium, but which, for many years, was rendered im- 
practicable by the high price of sodium. Now, thanks 
to the cheapness of sodium, the manufacture of cyanide 
is a fait accompli. -To return to what Mr. Swinburne 
calls the problems of Castner, I must say that I find very 
surprising that, a few lines after having declared that he 
knows nothing of the success of the sodium process, he 
says: “The price of sodium has been reduced recently by 
the Castner process, but the extraction of aluminium is still 
80 expensive that electrical methods can compete.” 


ALUMINIUM. 


I am afraid Mr. Swinburne is mistaken when he 
affirms that aluminium cannot be extracted by ordinary 
methods. I am told that experiments are conducted at 
present-in London for extracting aluminium from alkaline and 
earthy alkalinealuminates, and for the simultaneous production 
of hydroxides of the basic metals contained in the said 
aluminates; and it appears that the metal will be produced 
at a trifling price. Further, it has come to my knowledge 
that demonstrations will be made in this country before 
the end of this month of the production of aluminium by 
direct fusion of bauxite at a price of about 7d. or 8d. per lb. 
I am a strong partisan of electrolysis, but in some cases its 
pp are nil, and I firmly believe that the electric produc- 
tion of aluminium cannot be a commercially paying industry. 

There is no problem set in this chapter, but facts and 
figures only are given. 

There are other points to which I might deal, to show how 
Mr. Swinburne is prejudiced and misleading in his views on 
the electro-metallurgy of aluminium. 


OZONE. 


I would never have expected that Ozone would be the 
object of one of the paragraphs of the “ Problems of Com- 
mercial Electrolysis.” 

Ozone generated by silent discharges is not and cannot 
possibly be said to be produced electrolytically. Ozone by elec- 
trolysis is quite another thing, and we must no more allow 
Mr. Swinburne to assimilate the transformation of oxygen 
into ozone by electric effluvia to an electrolytic operation, 
than a few years ago the chemists allowed Mr. Fahrig to call 
ozone an electric gas. 

Fusep Sat. 
_ This chapter is rather empty, as we cannot attach much 
importance to the statement that sodium could be used for 


“ making aluminium, for amalgamation in gold extraction, 
and for making caustic soda by adding water.” 
Mr. Swinburne does not state on what authority we may 


‘grant that chloride of sodium boils a little above its melting 


point, and that melted salt is by no means a convenient sub- 
stance to handle. This, however, is not an insurmountable 
problem, and if melted salt.acts on fireclay crucibles, another 
material can easily be found. 

He timidly advances that “it is said that chlorine will not 
attack a dry metal, so that iron can be used for the contain- 
ing vessel.” On this age I can assure him that it is so, and 
chlorine gas is currently sold in cast-iron cylinders. 

“We now come to the anodes again!” he exclaims ; 
“retort carbon is eaten away.” Of course; it will be 
destroyed like arc lamp carbons, ex nihilo nihil fit, the only 
question is : Does it pay to use a destructible carbon anode 
to get sodium and chlorine ? 

It is discouraging to read this appreciation of the work of 
Jablochkoff, Rogers, Beketoff, Grabau, &c.: “So many 
workers have been unsuccessful with fused salt, that it looks 
as if there were some insuperable obstacle in the way, and it 
is questionable whether the ground is worth any future 
labour.” If salt costs only 15s. per ton, as Mr. Swinburne 

uts it, he ought to be able to calculate the profit to be 
Saved from this electrolysis of fused salt. 

As Mr. Swinburne speaks of chloride of sodium boiling a 
little above its melting point, and of the formation of some 
sub-chlorides, which is the theory of Grabau, I am surprised 
that he neglects to tell us that last year Mr. Grabau was pro- 
ducing 100 kilos. of sodium per day, and is very possibly 
doing so now. 

An electrician of his standing ought to speak respectful 
of those who, in spite of their indefatigable researches, left 
the path open to progress, and the history of the induction 
coil, of Gaulard’s secondary generator, and of the present 
transformers, must render him more indulgent for the 
pioneers of the electrolytic art, who did not reap what they 
had sown. But for Gaulard is it certain that we would now 
have the transformers which are now at our disposal ? 

TIN. 

It is to be regretted that Mr. Swinburne does not say more 
on the recovery of tin from 4 which, according to him, 
“can be readily effected.” e should have expected to 
know from him what is the true problem of the separation 
of tin. 

Mr. Swinburne informs us that he does not see how elec- 
trolysis can be employed to assist in cleaning plates before 
tinning, and that he has “examined one of the pi 
and it was said to be working very successfully, but found 
the brushes had been accidentally left off the commutator.” 

If the brushes were not on the commutator, the only thing 
to do was to have them put on, so as to be able to form an 
opinion and to report on the electrolytic process, as compared 
with the chemical; and people who study the practical 
pickling of plates by electrolysis will not much appreciate 
the joke of the brushes. On this, as on many other points, 
it is impossible to agree with Mr. Swinburne. 

We have improved almost to perfection our plant and 
machinery, said a tinplate manufacturer to me a little while 
ago; there is only one thing which we have not been able 
yet to modify ; it is the cleaning of our plates. We still 
pickle them exactly as 40 years ago, and in the numerous 
works of Wales, we lose every day a large amount of money 
in consequence of the waste of acid and of the dissolved 
iron. e rely on electricity to remedy such a state of 
things, and I am sure electrolysis will allow us to pickle 
rapidly and cheaply our black plates. As for me, added the 
manufacturer, my works are not e, but still I calculate 
that every week I lose £17 of acid and good wrought annealed 
rolled iron, which is uselessly dissolved and goes to the river. 

, Exectric Tannine. 

Here at last we have a problem, as Mr. Swinburne declares 
“ Electrical tanning, though it depends on electrolysis, differs 
materially from all the processes, in not depending on the 
isolation of radicles at the electrodes.” And then he says : 
“Tf tannin is an electrolyte, it has a very complex molecule ;” 
and later on, “If the skins are agitated, and electricity is 
passed, the agitation circulates the liquid into the interstices, 
and the electric current sends the tannin through the walls 
of the cells.” 

If so, is not tannin an electrolyte 7 
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WEBSTER PURIFICATION OF SEWAGE. 


It is difficult to understand how Mr. Swinburne has come 
to the conclusion that the Webster process for electrolytic 
ame peg of sewage is not on the same basis as the process 
ound by Hermite (after Webster), for disinfecting ships and 
ports. Mr. Swinburne ought to know better, as the elec- 
trolysis of sewage water has been worked since the last few 
= and reports and figures on the results obtained have 

n published. 

This sewage process puzzles Mr. Swinburne, who gravel 
remarks : “There seems uncertainty as to what the action is 
nt to be and why the solid particles should be 
influenced by the current.” The Webster process has been 
worked long enough to deserve more than this passing 
criticism ; but it looks as if Mr. Swinburne had not taken 
the trouble of enquiring about the working of any electro- 
lytic process in existence, and simply compiled, commented, 
or summarised, the books of Watt and Gore, and the 
technical rs on the applications of electrolysis. In spite 
of what Mr. Swinburne affirms, the basis of the Webster 

rocess is that water and chlorides, which are always present 
in sewage, are split up into their constituent parts and pro- 
duce a disinfecting liquid which is nothing more or less 
than hypochlorous acid, the most powerful known oxidising 
agent and an unstable compound, which, having delivered up 
its oxygen in oxidising organic matter, changes into hydro- 
chloric acid which neutralises the alkalinity of the sewage. 
The hypochlorite of iron (his anodes are made of iron) is 
acted on by free ammonia, sodium, potassium, and mag- 
nesium hydrates, and the ferrous hydrated oxides precipitate 
the solid matters in suspension. This particular oxide of 
iron has the property of combining with organic matter and 
takes up more organic matter than if precipitated chemically. 
In the electrolytic process, the whole of the matter suspended 
is carried with the oxide of iron, together with a considerable 
portion of organic matters. , 

We all learnt this long ago, from Mr. Webster, himself 
and Mr, Swinburne forgot it, very likely, when writing that 
= Webster process is not based on the production of hypo- 
chlorite. 


ELECTROMETALLURGY OF COPPER. 


_ It is to be remarked that Mr. Swinburne, who devotes a 
great part of his paper to the description of the well known 
Marchese process, does not say a word about the deposition 
of copper, by Mr. J. W. Swan, at the rate of more than 100 
amperes per square foot, and which one of the most promi- 
nent metallurgists and scientists not long ago called a 
National discovery. he 
This part of the “ Problems of Commercial Electrolysis,” 
and especially the paragraph on the cost of refining copper, 
reminds me of the chapter of the “ Electrolytic Separation of 
Metals,” by G. Gore, entitled “Cost of Electrolytic Refining.” 
Mr. Swinburne is not complimentary to England when he 
says : “If a new process is brought out, it takes ages before 
it is taken _—— and still longer before Englishmen will 
touch it.” He ought not, however, to complain, since his 
Hedgehog transformer has not been long in existence, but is 
universally known and is applied in many installations in 


lectricians will also find hard the sentence he passes on 
them when he says that “chemists are not generally electri- 
cians and electricians are seldom chemists.” 


Wuitt Leap. 


“The improvement of the manufacture of white lead 
deserves the most careful attention,” suggests Mr. Swinburne. 
“The Dutch process is unhealthy, costly, and barbarous.” 

Electro chemists have not waited for this warning to 
manufacture white lead by electricity, and to quote only one 
process, the electrolytic production of white bal has been 
in practical operation for two or three years in America by 
Turner Bottome. 


GoLp AND SILVER. 


The electro separation of gold and silver from their ores, 
by means of chlorine or other solvent, is not in such a back- 
ward state as Mr. Swinburne is inclined to make us believe ; 
‘it is perhaps only a question of time to see it adopted 
in all the mining districts where sulphuric acid costs some- 


4 ~ 


thing like one shilling per pound, and the other agents for 
making chemically chlorine are proportionally expensive, 
En passant, I will say that Mr. Swinburne is not quite right 
when he criticises Mr. Crookes, who uses an alternating cur- 
rent for extracting gold. “Unless the current density of 
the electrolyte is somewhat fabulous,” says he, “ there can be 
no current in the small particles of gold.” Mr. Swinburne 
forgets that Mr. Crookes has for object the treatment of 
refractory ores, and that sulphuretted ores are semi-con- 
ductive ; and that the pulverised pyrites, agitated in a very 
weak salt solution constitute a fairly good electrolyte. 

As regards his suggestion of “ replacing Mr. Crookes’ sodium 
amalgam by making the mercury itself the cathode ;” this has 
already been applied to the metallurgy of gold. Since the last 
five years the electric amalgamators are all based on the use 
of a mercury cathode, and the one which is most known in 
this country is the B. Molloy apparatus. 

Mr. Swinburne seems, however, to believe implicitly in the 
electrolytic recovery of gold, and to be afraid of seeing gold 
become a drug like brass or a base metal, as his last sentence, 
which was no doubt inspired by an economist, runs : 
“ All improved processes for obtaining precious metals merely 
enrich some at the expense of others, and reduce the value of 
the metals. Obtaining gold more easily would be no good to 
the community unless it became cheap enough to be used 
commercially.” 

ELECTRIC FURNACE. 


Properly speaking, this does not come within the scope 
of this paper,” says Mr. Swinburne, “ or there is no reason 
to suppose that’ electrolysis has anything to do with the 
reduction of the oxides,” 

If so, why does he talk digressively about it in his paper on 
the “ Problems of Commercial Electrolysis ?” 

The same can be said of his comments on the electrical 
manufacture of phosphorus by the Reademan, Parker, and 
Robinson process which he describes, although there is no 
more electrolysis in it than in the production of ozone by 
silent discharges. 

CONCLUSION. 


One would expect to find in the conclusion.of this paper, 
which I have briefly reviewed chapter by chapter, the essence, 
the summing-up of the case of Commercial Electrolysis; but I 
must confess that Mr. Swinburne does not conclude 
anything at all. 

here was no demand for such a superficial paper as has 
-been given to the Institution of Electrical Engineers for tbe 
discussion of these Problems of Commercial Electrolysis. A 
scientific society or an academy is not an Areopagus of judges 
who may solve such or such commercial problems or difficulties, 
or declare that it is impossible to overcome them. Let Mr. 
Swinburne gplve one of them and he will be welcome when 
he explains how it was done “ commercially,” and how he 
successfully overcame all obstacles ; but as long as he has 
not done so, we hardly see what ground he has for asking 
the Institution of Electrical Engineers to discuss so widely 
the present known field of electrolysis. 

here is the electrician who would discuss with him so 
decisively the Problems of Applied Electro-chemistry ? The 
réle of prophet is a dangerous one ; on the one hand it would 
be unfair to condemn the work of the pioneers of the electro- 
lytic industry because they did not reach perfection at once in 
applying commercially electrolysis to different industries ; on 
the other, if in the Institution of Electrical Engineers there 
are members who know that they can solve the problem of, 
for instance, the production of chlorine and caustic soda, or 
the economical and rapid electro-separation of metals from 
their ores, or have found a good unattackable anode, I am 
positive that they will keep their ideas for themselves and 
try to make, if not a “fortune,” to use Mr. Swinburne’s 
favourite expression, at least money out of their discovery. 

We live in a time of inventions and patents, and the elec- 
trician’who would facilitate the work of his colleagues and 
competitors, and prepare the way to others by giving publicly 
‘at ’ present the explanations wanted for the discussion of the 
“ Problems of Commercial Electrolysis,” would be considered 
very unwise. 

Mr. Swinburne has touched almost all the main subjects 


which are in the province of clectroly-is, but this paper is 
“not worthy of him. 
‘has not suggested any new direction in the field of electro- 


He has not said anything new; he 
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chemistry, and he has not laid down any problem at all 
which a scientific society might “well spend its time” in 
sing. 

It ser hind with me to ask the readers to be indulgent 
for my faulty English, and Mr. Swinburne to accept my 
criticism in the spirit in which it was written. Would he 
have treated me more tenderly if I had attempted to write a 
paper on the “ Problems of Commercial Transformers ?” 


WATER POWER. 
By E. TREMLETT CARTER. 


(Concluded from page 515.) 


Xi. 

37. Reaction Turbines continued. —The velocity with 
which the jet issues from the reaction turbine is due to the 
virtual or relative head of water within the engine ; and that 
head is equal to the sum of the actual head and the head due 
to the motion of the outlet point of the engine. Thus the 
relative velocity is— 

vy = V2gH +e 
In these engines the water is discharged in the — 
direction to the motion of the nozzle, so that the absolute 
velocity of discharge is— _ Bs 
Va = V(2gH + —». 
To have a high oon must be small, the efficiency 


becoming perfect when this is zero. The expression for the 
efficiency of these engines is— 


From which it will be seen that to have a high efficiency the 
velocity must be very high, and that perfect efficiency can 
only be obtained by running the engine at an infinite speed. 
Now, since at a high speed the losses due to friction are 
much higher than at a low speed, it follows that these engines 
cannot practically develop a very high efficiency. It is on 
this account that pure reaction engines are not commonly 
used. We shall not, therefore, consider any special type of 
reaction engine. 

It will be seen that the phenomenon of reaction enters 
into the behaviour of all those turbines in which there is a 
head due to pressure within the vane spaces, and thus into 


the behaviour of those engines in which there is complete . — 


filling of the vane spaces. In the “ Vortex” turbine one- 
half of the head is due to internal pressure, so that one-half 
of the work is done by virtue of reaction ; and in most of 
the modern turbines which are used for electrical work the 
action is a combination of impulse and reaction. 


Fia. 56. 


38. Turbine Details —The bearings of turbine shafts are 
of the usual construction when worked dry and of special 
form when worked drowned. To the former the rules for 
engine bearings may be applied, additional care only being 
necessary to provide rings or collars sufficiently strong to take 
the severe end thrust which arises from the action of the dis- 
charge or the pressure of the impulse. In some cases these 
bearings are provided with a cavity connected with the head 
of water, the object being to prevent any leakage of air through 
-the glands into the engine : any leakage which does occur will 


be of water outwards. Drowned bearings are usually con-’ 


structed tosupport vertical shafts, and the bearing surface of the 
footstep is made of lignum vite, a hard, dense timber, which has 


a low coefficient of friction with metals when lubricated with 
water. Such bearings must be carefully housed, to protect 
the surfaces from grit, a light metal casing being usually 
provided. Fig. 56 shows a lignum vit footstep for a tur- 
bine. Under large heads the pressure on the bearing step is 
so great that timber bearing surfaces cannot well be used, in 
which cases the surfaces, E and F, will be of metal, lubricated 
with oil supplied under pressure through small pipes in the 
step box, B. Another method of reducing the pressure on 
the footsteps of engines under great heads is to supply the 
water upwards from the under part of the engine. This 
latter method is adopted at Niagara Falls, where the weight 
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of the turbine and dynamo is taken off the step by the up- 
ward thrust of the head waters. The shafting for turbines 
is designed according to the usual rules for first motion 
shafting in which there is an uniform torque. 

39. Turbine Setting.—This is a subject of such importance 
that a whole paper might well be devoted to it, but we can 
only spare space to consider a few essential details. The 
exact form of turbine setting which will be adopted in any 


-case will depend on. the type and size of engine, on the 
one, 


nature of the work to be and on the character of the 
mill site ; and only the common sense and experience of the 
engineer can be a real guide in determining it. Wherever 
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possible, it will be advisable to adopt the horizontal setting 


. of shafting, using a suction pipe to enable the engine to be 


put at a convenient height above the tail race. But this is 
not always possible ; for, where the fall is large and the 
machinery to be driven cannot be placed at the bottom of 
the fall, as at Niagara, a long vertical shaft is necessary, and 
suetion pipes would be of little use. A mode of setting 
employed in such cases is illustrated in fig. 57. Here, two 
1,400 H.P. “Victor” turbines are working under a head of 
50 feet, and are supplied with water from a wheel pit exca- 
vated in the natural rock and lined with brick. The engines 
are set in a flat floor supported on steel beams, which are 
built into the brickwork; and the water is discharged 
through arches at the bottom of the wheel pit. A good 
clearance of about 8 feet is given between the bottom of the 
engine and the floor of the pit, this being provided to permit 
of free flow from the engine into the tail race. It is im- 

rtant in all cases of turbine setting to deepen the tail race 
immediately beneath the engine ; and the depth should be 
such that there is a mass of undisturbed water below the 
suction or discharge pipe. On low falls a depth of 2 or 3 
feet is sufficient, and on higher falls increasing in pro- 

rtion. It may be added that this deepening does not 
in any way deduct from the available head. In some 
cases guide cones are placed beneath the engine to guide 
the water smoothly away; but it is better to deepen the 
wheel pit. For the mode of setting turbines on low falls 
the reader is referred to figs. 39 and 45. Owing to the 
small clearance which is given between the guide blades and 
the vanes, it is necessary to set the shaft absolutely true ; the 
engine frame must be set level so that the shaft is either 
horizontal or vertical, as the case may be, and this may be 


tested by turning the shaft round by hand to see if there is , 


any grating noise caused by the vanes coming into contact 
with the guides. When properly set,the engine and its 
accessories should be securely anchored, for the weight of the 
parts is as nothing to the reactions which are set up when the 
engine is at work. If the supply pipe and the engine are 
not secured in such a manner that these reactions cannot 
cause displacement, a breakdown will probably occur, and 
some of the vanes or other parts will be damaged. On this 
account it is always more satisfactory.to anchor the engine 
to steel or iron beams built into brickwork, rather than to the 
wooden staging or floor which is usually placed over the wheel 
eS The foundation for turbines coupled direct to dynamos on 

orizontal shafting need not be very massive, as there is little 
or no vibration, and no rocking strains as in a steam engine. 
* (40). Turbine Stations.— Under this heading a few of the 
important electrical — will be considered. One of the 
essential points of difference between a steam station and a 
water power station is the difference in temperature. Soon 
after a turbine station commences working there is, even in 
hot. climates, a perceptible fall in temperature, and the air 


becomes chilly. Dynamo makers will, of course, take this 


into account in designing dynamos for such stations ; and, 
as far as copper resistances are concerned, the effect is de- 
cidedly in their favour. But the fall in temperature is not 
on the whole advantageous, for the deposition of moisture on 
every available solid surface is injurious to the insulation of 
switches and fittings generally. On this account some water- 
power stations are Laem reg with glass screens, separating the 
turbines from the dynamo room ; but the main objection to 
this is the need of gearing when the machines are thus 
placed in a room apart from the engines. It is, of course, 
more efficient to have direct coupled machincs, and it would 
seem that when once this dew effect is recognised there need 
be no very great difficulty in providing switches, &c., which 
will not be injured by it. 

_ 41. Water ‘Storage of Power.—It has been proposed by 
Prof. Forbes to utilise a head of water to store energy in an 
electric power station in place of chemical storage cells. 
Pumping engines at full load are among the most efficient of 
steam engines, and water — to a high level cannot lose 
its stored energy, except by evaportion ; so that this would 


seem to be a most efficient mode of storing that amount of 


energy which is necessary, on account of the variability of 
demand at an electric power station. The main question is 
involved in the = cost of such a system of storage, and 
it is probable that this system would only be economical 
where there is, in the neighbourhood of the station, high 
ground to which the water could be pumped. This system 


is already in use at Geneva, although not for electric distri- 
bution of power. Water is pumped toa high level and stored 
in reservoirs to be supplied on a high pressure service for 
working turbines. 

42. Tidal Power.—Attempts have already been made in 

certain favourable districts to utilise the energy stored in a 
mass of water raised to a high level by the tides. A very 
simple mathematical investigation is sufficient to show that 
the power available at any tidal mill depends on the square 
of the mean tidal rise and on the quantity of water stored. 
This being the case it follows that where the tidal rise is 
small the amount of land required for reservoirs will be very 
much greater than where the rise is great. In most cases 
the area of land necessary for this purpose is so considerable, 
and the price of land so high, that it would pay better to 
invest the money in a steam engine and buy coal. Only 
where land is cheap and coal dear, or where there is an 
abnormally high tidal rise, can this mode of obtaining power 
be commercially successful. 
_ 43. Conclusion.—In conclusion, we may observe that the 
question of utilising water power is one which will grow in 
importance as the means of transmitting the power to greater 
and greater distances become perfected, and as the price of 
coal and other fuel increases with their increasing scarcity. 
The invention of the electric transmission of power has given 
to this question a new meaning and a greater importance, by 
enormously widening the radius at which the power of a water 
site may be utilised. In water power there is a source of 
energy which is incapable of exhaustion, either from reckless 
waste or from abundant usage; a supply of power which, 
unlike that of coal, comes with the regularity of a govern- 
ment pension and which can as impossibly be anticipated. 
The men of this generation may waste the coal which should 
be kept for the next ; but with water power it is impossible 
to-day to draw even on the supplies of to-morrow. “ Men 
may come and men may go, but it goes on for ever.” ‘When 
we remember that the vast resources of Niagara are but a 
fraction of the available water power of the globe, and that 
the power of that single fall is greater than that of the entire 
annual coal consumption of the world at the present time, we 
are compelled to recognise the growing and immense — 
ance of that source of useful power which these papers have 
imperfectly explained. 

44, Postscript.—The author regrets that the patent nozzle 
regulator of Mr. C. L. Hett has been described and illustrated 
in fig. 50 as the Twerck jet, whereas it is merely adapted to 
that turbine. The author desires to express his indebtedness 
to Messrs. F. Nell, G. Gilkes, W. Gunther, Fraser and 
Chalmers, and others, for permission to use their copyright 
illustrations in the sections on turbines. 


THE INDUSTRIAL ACCUMULATOR. 


In an interesting article on the working of central stations 
publishing in La Lumiére Electrique, M. G. Pellissier, 
speaking of the rendering of 87°5 per cent. of energy men- 
tioned in No. 12 of L’ Industrie Electrique, in reference to 
the Tudor accumulators installed in the electrical department 
of the Lyons Gas Company, adds that this rendering is ex- 
cessively high. It has happened, in fact, that the capacity of 
the battery treated under ie conditions has become slightly 
lessened at the end of some months. This is probably due to 
the fact that the chemical reactions at the end of the charge, 
as regards the deep layers, take place with difficulty. 

In order to maintain the capacity of a battery, it is 
necessary to give an excessive charge, or, in other words, to 
prolong the intense bubbling for ten minutes. We can 
also decrease the current at the last, and prolong the 
charge during a longer period. In short, this amounts to 
sacrificing about 2°5 per cent. of the rendering, which is 
thus reduced to 85 per cent. : 

Rendering of Accumulators.—If we charge and discharge 
under normal conditions a battery of accumulators, utilising 
its practical capacity (charging at *7 a. per kilogramme of 
plates, discharging at 1 a., and stopping the discharge when 
the electromotive force of the element is not more than 
1°85 v.), we shall get a rendering in energy of 81 per cent. 
If the battery is charged normally and discharged at the 
mean output, which is half the normal output, we shall get 
85 to 87 per cent. If the battery when fully charged is 
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disc for a little while at a small output and then re- 
c , we shall get from 90 to 92 per cent. 

Practically, we can easily get the mean rendering of 85 per 
cent. Even a battery that is not treated under the most 
favourable conditions will in all cases give a mean rendering 
above 80 per cent. 

The Tudor accumulator keeps up this rendering inde- 
finitely as the plates remain unchanged for a number of 


years. 

Comparison between Accumulators with Grids and Accumu- 
lators with full Plates.—I have already maintained on several 
occasions the undeniable superiority in my opinion of the 
Tudor accumulator over the ordinary accumulators with 

ids. An accumulator with grids is soon destroyed 
(maximum duration, three years) through the following 
ca 


uses :— 

1. Distortion and mechanical destruction of the plates in 
ces of the swelling of the paste in the cells. If 
even the plates resist this action, their solidity is affected. 

2. Imperfect contact between the cells and the partitions. 
The surface in contact becomes rapidly sulphated ; the cells 
now hardly take part in the reactions, they begin to be useless 
and at last fall. 

3. a fall of the paste. The gratings are partly 
em 
_ 4, Sulphating in consequence of insufficient charges or 
local short circuits. We cnn only remedy this by over- 
charges which the cell accumulators cannot resist. nde- 
pendently of this, it is necessary, as we have already shown, 
to overc the battery every day in order to maintain its 
capacity. 

cell accumulator can rg | stand this work. We are 
led to the conception of the Tudor accumulator by the 
When we examine attentively a plate 
with which has become completely deterloented by 
several years’ work, we can easily see that the lead of the 
grating 1s scarcely oxidised. The partitions are for the most 
— broken mechanically and the breaks are oxidised super- 
cially, but we have only to make a section close to the break 
to see that the lead is intact. 

Herein lies the superiority of the Tudor accumulator, 
which is really based on the fact that: “Jn a full plate of 
lead oxidised superficially and kept in a state of oxidation in 
a bath of diluted sulphuric acid by means of an electric current, 
the oxidation penetrates with extreme slowness. The super- 
ficial layers protect what is underneath. 

I have before me an accumulator plate which has been in 
use for eight years ; the layer resulting from the oxidation 
of the plate is not thicker than ‘2 or ‘3 millimetres. It is 
almost incredible, but a fact nevertheless. 1 deduce from 
this that the accumulator of the future will be waar of 
very thin plates of lead oxidised superficially. We know 
that the Tudor accumulator consists of full platea covered 
with horizontal furrows not very deep, filled with a paste of 
oxides of lead and acidulated water. These plates are formed 
as usual. After a little while the paste falls and there 
remains a plate oxidised over its whole surface. 

We may say, therefore, that the accumulator begins by 
being a kind of Faure accumulator and ends as a Planté 
accumulator. We see consequently that :— 

1. In an element. thus constituted, we need not concern 
ourselves about the warping and destruction of the plates in 
consequence of the swelling of the paste. If the paste swells 
it comes out and eventually falls. 

2. The defect resulting from imperfect contact between 
the paste and the plate need not be taken into consideration. 

3. If the paste falls, we have shown that it in no way 
impedes the working of the accumulator when the plate 
presents a large oxidised surface. 

4. If the plates are sulphated in consequence of local 
short-circuits or insufficient charges (the normal state of a 
battery is to be overcharged ; we must therefore constantly 
restore a battery to its maximum charge and only stop it, if 
there is occasion to do so, in that state), we shall easily get 
rid of the — by overcharges which will in no way 
affect the working of the Tudor accumulator. This appa- 


ratus can be with impunity subjected to most varied con- 
ditions of working, excesses of charge and discharge, bad 
manipulation, &c., and this is what really constitutes its 
industrial value. 

In short, all we have to fear is the oxidation of the lead ; and 


we have seen how slowly this takes place. The battery 
always maintains its high efficiency, use it remains 
unchanged during several years of service. It is far 
from being the same with the ordinary cell accumulators. 
In this latter case there is considerable loss of energy 
for the works, even when the battery is maintained by a 
company. If we add to this the inconvenience of incessant 
manipulation, we can easily understand the disfavour with 
which the accumulator is generally looked upon. 

But these objections do not apply to the Tudor accumu- 
lator. The battery used for the Tost 28 months at the works 
of the Lyons Gas a has not required any manipula- 
tion whatever. Every day it is fully recharged. The liquid 
that has evaporated is replaced by pure water, or water that is 
slightly acidulated, and this is all. It is easily cleaned once 
a year. The battery is absolutely in the same condition as 
when installed. 

Employment of the Accumulator.—Security.— A battery 
may give out a current double and even treble of the normal 
current during a period long enough to provide for an ex- 
tinction arising from some accident at the works. 

This property enables us to ensure the ae of a 
central station with a ree weak battery. We must 
only take care to make all the communications of sufficient 
section to conduct these abnormal currents, and to adopt a 
number of elements above the normal number in order to 
provide against the lowering of the tension. 

2. Regulation. — Even a comparatively weak battery of 
accumulators is a wonderful auebtes, enabling us to provide 
instantaneously against fluctuations arising from sudden 
variations of current (lighting or extinction on the 
system). 

8. Storage and daily service in small works. 

_ 4, If we adopt a battery corresponding to one of the most 
powerful machines at the works, we can with perfect safety 
make all the yroups work at full charge, by which means we 
effect a very considerable saving of carbon. In other words, 
only to set the machine going when the full charge can be 
realised, and then from that time during the whole time of 
the lighting, only to have groups on full charge, the battery 
ensuring the continuance of the service in case of accident 
to one of the groups. I call attention particularly to this 
last point as it is very important, 

5. Saving of Material—We may reduce to a minimum 
the reserve material, the battery ensuring security for some 
hours, which time is generally sufficient for repairs. 

6. Reduction of the Materval.—It often happens that the 
lighting undergoes a considerable increase during a compara- 
tively short time, an hour and a balf, for example. This leads 
us to adopt a generating power that is much higher | son al 
peony of reserve machines) than that. which would be neces- 

or the mean requirements. ; 

f we buy a machine of large output and feeble capacity 
to be employed during the interval in question, and i 
beforehand or afterwards, we shall effect a very important 
saving of material. 

Practically it is easy to obtain a mean rendering of energy 
of 85 per cent. as a minimum, if the battery is well 
pats and we get more than 80 per cent. even when this 
is not the case. In short, the essential difference between 
the cell accumulators and the Tudor accumulator, consists 
in the fact that in the cell accumulators we consider only the 
oxidised paste from the point of view of capacity, while the 
grating is almost disregarded, whereas in the Tudor accumu- 
lator we consider chiefly the oxidation of the plate, and 
trouble very little about the oxidised paste which only plays 
a provisional part. 

We may here remark that the thinness of the layer of 
oxide must lead to a small capacity in the plate. The 
capacity of the Tudor accumulator is, in fact, somewhat 
small (and this is the one objection urged against it), but 
not so small as might at first be thought. 

In fact, in accumulators in general, there is very imperfect 
utilisation of the paste, for the superficial layers are the only 
really active ones. 

A Tudor accumulator containing 180 kilogrammes of 
plates 1 centimetre thick for the positives, has a capacity of 
630 ampere hours, with a normal output of 160 a., and a 
régime of charge of 100 to 120 a. 

e might reduce tie thickness and increase the specific 
capacity. If, however, we compare the Tudor accumulator 
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with the cell accumulators from the point of view of the 
normal discharge current, and without regard to the 
capacity, we find that the Tudor accumulator (which lends 
itself perfectly to rapid discharges) is the best, pecuniarily 
speaking, for specific capacities of 4, 5, and 6 ampére hours 
per kilogramme of plates. 

Now, rapidity of discharge is the most important point 
in central stations. 

In this short article, writes M. P. Vitte in L’ Hlectricien, 
{ have constantly taken the Tudor accumulator as an 
example, simply because I have it at hand, to con- 
trast with the old types of cell, or grid, accumulators, 
but I have no intention of condemning all types of 
accumulators that differ from the Tudor. Let the emula- 
tion of inventors furnish a really industrial type, and 
continuous currents will again compete sane with 
alternating currents, to the great advantage of the progress 
of electrical industry. 


porcelain bushes. The holding plates are bolted together, 
with the coil between them, by ions bolts, which are con- 
tinued in one direction, and passed through three slotted 
holes in the inside flange of the supporting ring of the arma- 
ture. By means of radial bolts in the same ring, the heads 
of which are placed in a recess of the coil plates, the coils 
will individually be forced down radially, the whole of the 
coils in that way supporting one another, and being radially 
fixed in a firm position. Any coil may be quickly taken out 
and replaced if necessary, and this may be done without re- 
moving the armature or any other part of the machine 
from its ordinary position. The armature is, how- 
ever, split on its vertical diameter, and may be ve 

readily put into its place on the bed-plate or removed. 
It can be cleaned or examined without removal. Even when 
the machine is at work, the whole of the armature is visible. 
In this respect the machine is unlike any other, it being usual 
in most cases to remove the armature or field, in order to 


— 


Tae Morpry 250 ALTERNATOR. 


THE MORDEY 250 K.W. ALTERNATOR. 


We publish herewith an engraving, reproduced from the 
Engineer, showing the armature of the 250 k.w. Mordey alter- 
nator, which was exhibited by the Brush Electrical Engineer- 
ing Company at the Crystal Palace Exhibition. We need not 
give gortiselees as to the general construction of the machine, 
as these will be sufficiently understood from the perspec- 
tive view above. As regards output, in this particular 
case the following may be useful :—The armature is made 
for 2,000 volts, 250 k.w. = 380 E.H.P. at 100 periods per 
second. The speed of the revolving magnet is 300 revolu- 
tions per minute. There are 40 armature coils arranged in 
two parallels, with the terminals in the — at the 
extremities of the horizontal diameter. The armature coils 
are each held between two German silver plates, embedded in 
ebonite, the ends of the coils being brought out through 


- and on sg circuit it absorbs very little 


carry out the necessary periodical cleaning and examination. 
The cores of the armature coils are of slate, round which the 
copper strip forming the armature conductor is wound. It 
will be.seen that this construction, together with the use of 
a highly resisting alloy, like German silver, for the clamps, 
reduces to a minimum the losses in the machine—there is no 
iron to magnetise or demagnetise, and there is scarcely any 
metal in which eddy currents can be set up. The consequence 
is, that the machine not only returns a high proportion of 
the power given to it when fully loaded, but at light loads 
wer, This feature 
is valuable, not only because it reduces the heating, but be- 
cause in electric lighting work it is often necessary to run at 
light loads, and it is equally important to have high e‘fici- 


-encies at light loads, which last many hours, as at full loads, 


which last for a comparatively short time. ‘ 
The characteristic curve of the armature is nearly a straight 
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line, the difference between the volts at the terminals being 
only 4 per cent. to 5 per cent., with variations of load from 
nothing to the maximum, i.¢., if there were 8,000 8-candle 


‘lamps on the machine—its normal load—and all of them 


were suddenly switched off except one, that one lamp would 


not be injured. The volts would rise less than 5 per cent., 


unless the engine misbehaved itself and raced. The weight 


of the whole machine is 20 tons, the field magnet—the re- 


volving part—weighing, with its shaft, 15 tons. The energy 


required to magnetise the field on open circuit is 1 per cent., 
and on full load 1} per cent. 


LEWIS’S IMPROVED COUPLING FOR 
LIGHTNING CONDUCTORS. 


In this arrangement, the invention of Mr. J. Lewis, the 


coupling, instead of being made in two pieces as is usually 
the case, is made in a single piece (approximately of link or 
stirrup form), and having a 

the former being cylindrical and screw threaded for attach- 
ment of the top rod, while the latter is of flattened and of 
dovetail or wedge shape for retaining the tape, which is 


secured to the coupling by passing it through the socket and 


c 


Fig. 1. Fig. 2. 


out laterally, and then doubling the end of the tape on itself, 


so that when the tape is drawn back its end is jammed -in 


‘the socket, and it is effectually prevented from becoming 
-detached ; the strain on the tape assists materially in main- 


taining good contact. 
Fig. 1 represents a side view of the improved coupling 


‘when in use. A is the dovetail or wedge-shape socket, B is 


the copper tape in position, c is the lower part of the top 
rod screwed into the cylindrical and screw-threaded socket 
through which it may be screwed down to and upon the 


* copper tape, as represented in the drawing. 


Fig. 2 represents a vertical section of the coupling, show- 
ing the copper tape, B, doubled over on itself, and drawn 
b.ck und jammed in the dovetail or wedge-shape socket, a. 


ets at its upper and lower parts, . 


THE ELECTRIC LIGHTING AT 
PORTSMOUTH. 


‘Tue function of laying the foundation stone of the new central 


station at Portsmouth was performed on Thursday week 
by the Mayor (Alderman T. Scott Foster), in the presence of 
eminent townsmen and distinguished visitors.. It rained the 
whole of the day; but a foundation stone laying, perhaps, 
after all, is best suited for a wet day. There is then no 
excuse to prolong what, under the best of circumstances, is 
a mournful ceremony. We do not in unkindness say that 
tbe dinner given by the Mayor in the evening created interest 
in a larger circle than the previous function. Nevertheless, 
it proved an agreeable opportunity for Councillor Ellis, the 
chairman of the electric light company, to give some’ infor- 
mation of what they proposed to do. Portsmouth people 
have‘.been blamed—perhaps, not unjustly—for, not sooner 
availing themselves of a better method of lighting, and, as a 
seaside resort, they may have suffered. But all propositions 
to usé electricity met with the strongest opposition ; the 
present scheme, in fact, was only adopted on the casting vote 
of the Mayor. Early in this year the Council decided to 
become suppliers of electric light, and ag ager to the 
Local’ Government Board for powers to borrow £60,000. 
There was much delay in settling the loan, and it is but a 
few weeks since the Council commenced work. Of the 
scheme, it will be only necessary to say that it is somewhat 
on the following lines:—_. 

A high tension alternating system, with a complete system of 
secondary mains throughout the whole districts where primary 
mains are carried, and which can be fed from the high tension 
mains. Carried from their central station will be a number 
of circuits, and side by side with the high tension mains 
would be a low tension main, which would never be wanted 
to carry more than 140 amperes, which was the maximum cur- 
rent they expected it to carry. These will be fed from trans- 
formers placed beneath the pavements in street boxes. 
Wherever there was a large customer who wished to use, say, 
200 lights, a street box transformer, capable of supplying 
500 lamps, would be placed opposite his premises. They 
would therefore avoid the necessity of carrying a great deal 
of the current over a great length of the secondary mains. 
They would not be obliged to put in transformers until con- 
sumers made a demand, and while ultimately they proposed 
that they should be placed at distances of 300 ge they 
might at first be 600, or even 900 yards apart, the number 
to be increased as the demand arose. The high tension cur- 
rent would never enter the consumer’s premises, so that great 
economy in power was ensured, especially during the hours 
of lighting, and-the loss which they might reasonably incur 
would be less than one-third that in Newcastle and in other 
towns where the transformers were placed in the consumers’ 
premises. New consumers could be connected with the cur- 
rent without interference with the supply to other parts of 
the same district, and in the event of a transformer breaking 
down, the light would not be interrupted, but the district 
would be supplied from the adjacent transformers, with but 
very little reduction of pressure. The mains would be able 
to carry 40 sa cent. more current than they proposed to 

rovide in the central station at present, so that they would 
able, when the occasion arose, to increase their income by 
40 per cent., withoat additional outlay. The high tension 


. current would be conveyed at a pressure of 2,000 volts. 


It is stated that the generating station will be, in some 
respects, similar to the one’at Dublin, except that a Parson’s 
turbo-generator will be used in addition to other machinery. 


Electrical Standards.—A meeting of the Electrical 
Standards Committee was held at the Board of Trade on 
Thursday, October 27th. The committee discussed the report 
made to the British Association by the Electrical Standards 
Committee of the Association in August last, and considered 


‘the supplementary ee eee propose to make to the Board 
| 


of Trade. The following members were present :—Sir 
Courtenay Boyle, K.C.B. ; Major Cardew, R.E.; Mr. W. H. 
Preece, F.R.S.; Tord Kelvin, F.R.S.; Lord Rayleigh, 


-F.R.S. ; Prof. G. Carey Foster, F.R.S.; Mr. R. T. Glaze- 


brook, F.R.S.; Dr. John Hopkinson, F.R.S. ; Prof. W. E. 
Ayrton, F.R.S, 
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LEGAL. 
THE THREE-WIRE SYSTEM. 


Dr. JonN Hopxmnson v. THe Sr. James’s anD Patt Matt ELEcTBIC 
Liaut Company, Limtrep. 


Srrrmxa in the Chancery Division of the High Court of Justice, on 
Wednesday, the 2nd inst., the trial of this action was commenced 
before Mr. Justice Romer. The plaintiff's case is that the defendants 
have infringed his letters patent, dated July 27th, 1882, and numbered 
3,576, granted for the term of 14 years from the date thereof, the 
letters patent being for improvements in distributing electricity, and 
in apparatus to be employed for the purpose, whereof the plaintiff 
was the first and true inventor. The plaintiff alleges that the defen- 
dants have in their possessson, or under their control, apparatus and 

‘appliances made and arranged, and intended to be arranged, so as to 
infringe his patent. Accordingly, he (the plaintiff) claims:—An 
injunction ; (2) damages, or an account of profits; (3) delivery up of 
infringing apparatus and appliances. 

Stated shortly, the case for the defendants is a denial that they have 
infringed the plaintiff's patent as alleged; a denial that the plaintiff 
was the first and true inventor of the improvements he claims; an 
allegation that the letters patent are invalid. 

Sir Richard Webster, Q.C., M.P., Mr. Aston, Q.C., Mr. Fletcher 
Moulton, Q.C., and Mr. Hopkinson, Q.C., are retained as counsel for 
the plaintiff ; the defendant companies are represented by Sir Horace 
Davey, Q.C., Mr. Finlay, Q.C., and Mr. Roger Wallace. Messrs. 
Faithful and Owen, solicitors, of 11, Queen Victoria Street, West- 
minster, instruct counsel for the plaintiffs, while defendants’ counsel 
are instructed by Mr. A. C. Curtis Hayward, of 27, Chancery Lane. 

In opening the case, Sir Richarp WesstsEr, Q.C., said that the 
action was for the infringement of letters patent granted to, and the 
invention being the invention of, Dr. John Hopkinson, who was not 
altogether unknown, judicially, to his Lordship. Dr. Hopkinson had 
— not unfrequently as a witness in scientific cases, a witness 

great moderation and judgment with reference to the opinions he 
expressed. Wishing to make his statement as full and complete as 


though his Lordship had no personal acquaintance with the plaintiff's © 


name, he (the Attorney-General) might add that Dr. Hopkinson was 
a gentleman of great scientific. attainments, having been senior 
wrangler at the University of Cambridge—the labour to obtain which 
his Lordship would be able to appreciate—and having occupied a 
very distinguished position in the scientific world for many years. 
A great deal of his time and attention had been devoted to abstruse 
subjects, particularly to electricity in connection with electric lighting 
with all its modern developments. When the nature of the inven- 
tion was explained, and when he (the learned counsel) indicated 
that the defence which was about to be set up was that there really 
was no invention in the matter at all, that all the important things 
were either obvious, or such as to fall within that class of cases in 
respect of which the Courts would not protect the patent, he was 
entitled to ask the Court to remember that the letters patent were not 
taken out by a casual inventor who thought of some idea and patented 
it for what it was worth, but by a gentleman of great experience and 
knowledge prior to the date of the icular invention in question. 
The invention related to electric lighting. The patent was now owned 
by the Westinghouse Company, who purchased it for a considerable 
sum ; but the legal estate was in Dr. Hopkinson, and the action had 
to be brought in his name. The specification contained two very im- 
portant inventions, only one of which had been infringed. Both 
parts of the patent were attacked, because, as the Court was aware, 
the person alleged to be an infringer was entitled to urge that the 
patent was bad by reason of the claim being too large in respect of the 
subject matter. Although that defence was not looked upon by the 
Courts with as much favour as other defences, they would have to 
deal with it. The important invention which had been infringed 
would be known by the name of “the three-wire system.” It had to 
do with the electric lighting by incandescent lamps. With regard 
to the actual facts of infringement, there would be no substantial 
dispute. The defendants admitted that they had done what would 
come within the terms of the specification if the mt were 
valid; but, as usually happened, the question would turn upon 
the validity of the plaintiff's patent. They had to do with 
incandescent lighting of the character that illuminated the build- 
“ing they were in, the three main features of which were that 
there must be a source of electricity, conductors through which that 
electricity was conveyed to the point where it must be utilised, and 
motors or some other means of utilising the electricity when it was 
taken to the point at which it was to be used. They had here nothing 
to do with the source of the electricity or the lamps; the action re- 
lated to an invention in the matter of the conductors, that was to 
say, the means whereby the electricity was taken from the generating 
station or source, and conveyed to the lamps where it was to be 
utilised. -He was not aware that, at any rate of late years, any con- 
test had arisen in the Courts rela{‘ng to invention in this particular 
matter; but it was one of very vast importance, because one of the 
objections to commercially successful electric lighting was (until Dr. 
Hopkinson’s invention) the great expense of copper in making suffi- 
ciently large conductors, in order to convey electricity successfully to 
the point at which it was to be used.. With reference to observations 
that would be made as to the merit and novelty of the invention, he 
(the learned counsel) would be in a position to prove that this inven- 
tion—most unquestionably remarkable and useful—overcame a diffi- 
culty which had been experienced by men of the greatest eminence 
in electric lighting for sometime prior to the enunciation of the 
invention of Dr. Hopkinson. It might also be mentioned that it was 


invented almost contemporaneously in America by Mr. Edison, who 


_ that until it was expanded by 


attempted to patent it in England, but found he was anticipated by 
Dr. Hopkinson. The same invention was subsequently discovered 
independently by a gentleman in England, who also thought he 
might patent it; but that gentleman found himself in the same 
position as Mr. Edison. The actual way in which the electricity. was 
produced in order to supply the lamps was a matter immaterial for 
the purpose of the invention they were considering. The current 
leaving the generating station would be of a certain strength or 
pressure, and the word used to indicate electrically the pressure or 
potential of the current was “ volt.” In this case 100 volts would be 
referred to as the pressure at which the lamps were usually worked. 
In addition, there was a measure of quantity called an ampére. It 
did not matter what kind of lamp was used, except that it was an 
incandescent lamp, the patent having nothing to do with arc lighting. 
In are lighting two points of carbon (or other conductor) were 
brought close to-ether, and the electricity leapt across from one point 
to the other. In incandescent lighting a carbon conductor (generally 
in @ vacuum) was raised to a high condition of incandescence, and 
the electricity passed through. The conductor was important. Asa 
rule it was copper; a copper lead went away from one pole of the 
dynamo, and back to the other pole. When dealing with multiple 
incandescent lighting, that copper lead was not continuous, the actual 
connection being made with the lamps, which bridged across from 
conductor to conductor; so that, speaking commercially, if no lamps 
were on, no current would be flowing through the conductors, while, 
if two lamps were put across, a current of electricity flowed through 
the outgoing copper conductor, across as many bridges as were made 
f rit by the lanrps, and went back through the return conductor. 
The terms positive and negative had been used in connection with 
this return and flow of the current. By means of a beautifully con- 
structed model, the learned counsel here explained the condition of 
things prior to Dr. Hopkinson’s inyention.. He said that at the time 
when that gentleman first began to investigate this matter, elec- 
tricians had been desirous of using lamps of high pressure or poten- 
tial, but had been deterred by the difficulty and expense of having 
very large copper leads. They did, however, hit upon a device 
which. got part of the way towards the invention Dr. Hop- 
kinson made. The device he referred to was that of forming 
a bridge, but its result was to produce an unsteady light, the 
brilliancy of the lamps fluctuating with the change of pressure in 
the mains. Uniformity or equal pressure at each lamp was not 
secured; that was the problem which remained to be solved—a 
problem which (like others), when solved, seemed extremely easy, 
but which he should prove gentlemen of the greatest eminence could 
not see their way to clear up, though they had their hands on it, so 
to speak, until long after Dr. Hopkinson’s invention. The invention 
consisted in taking a third wire from that point back to the dynamo, 
and in coupling up two dynamos in series, so that the middle lead 
should simply be required to take back the balance of the current, 
which was not provided for by the outside lead. [The learned 


_ counsel explained the three-wire system by means of the model, which 


worked admirably.] In Dr. Hopkinson’s invention the importaut 


. feature was that you only had to provide for the balance of electricity 


which went back through the ordinary return; and, secondly, that 
you had to take your lead in between the two dynamos. From the 
commercial point of view, it was perhaps as important an invention 
as any made since the incandescent lamp itself; because, copper b-ing 
very expensive, it was an immense saving to be able to get that high 
voltage with an effective and steady light, whatever number of 
lamps were turned on. The specification said :—‘ My improvements 
principally relate to maintaining the electromotive force in a system 
of conductors for an electric supply at a fixed potential, but they also 
relate to reducing the cost of such conductors consistently with effi- 
ciency and safety.” And, further on, “For the purpose of econo- 
mising the cost of main conductors, I place two dynamo machines in 
series, and I place two systems of lamps or other appliances con- 
suming electricity of approximately equal capacity also in series. 
A main conductor is taken from each extreme pole of the two 
dynamos, and a smaller conductor from between the two dynamos to 
points between the two systems of lamps, this intermediate conductor 
serving to bring back to the central station any electricity required 
for cne system of lamps in excess of that required for the other system 
of lamps.” On 5, line 32, there was the following disclaimer : — 
“In order to combine the advantages of comparatively high poten- 
tial in the feeding conductors, with lower potential in the houses in 
which the electricity is used, I make use of a system of three con- 
ductors in combination with two dynamo machines coupled in series.” 
It would be seen that the combination involved two essential condi- 
ditions : (1) that the two dynamos were to be put in series, that was 
to say, that you should have the excess voltage made up not - a 
lamp or more powerful machine, but by two machines thus coupled 


_ together; (2) that you balanced and arranged your consumers in either 


compartment on either side of the known conductor, so that what had 
to come back was the balance of electricity which was not got home 
by the ordinary means. It was a distinct return to the old system of 
flowing and returning, adding on what was necessary to provide for 
the difference of potential that had to be brought back. The defence 
with regard to this part of the invention was that : “The use of two 
dynamo machines, or one such machine, with independent circuits 
connected to only three main conductors, that is to say, having one 
terminal of each machine or circuit connected to a separate wire, and 


‘a third wire common to the two remaining terminals, was well known 


at the date of the said letters patent, and the alleged invention 
claimed in the second claiming clause added nothing requiring inven- 
tive skill to the stock of common knowledge existing at the date of 
the said letters patent.” He would postpone any argument upon 
argument by his learned 
friends, or answered by evidence, simply telling his Lordship that, 
so far from it not requiring inventive skill, there had been more’ than 
one important installation, where, if this had been known, great 


t 
. 
+ 
| 
A = 
q 
q 
¢ ak, 
i 
{ 
{ 
q 
a 
i 
| 
| 


B46 THE ELECTRICAL REVIEW. 


[NovemBer 4, 1892. 


saving could have been made, and great advantages obtained. Asa 
matter of fact, it never occurred to the most skilled people, and they 
passed away from it without the slightest idea that there was this 
possibility of making an effective system. There was no allegation 
of prior publication in any electrical book, description, or anything 
of that kind; but it was alleged that “In the autumn of 1880, and 
the beginning of 1881, the system described in the plaintiff's specifi- 
cation, and claimed in the second claiming clause, was publicly used 
for several months continuously by Messrs. Crompton & Co. at the 
Alexandra Palace, near London. They also used the same system 
publicly at the General Post Office at Glagow, in or about the year 
1881.” He must, with regard to that allegation, adopt the practice 
of waiting to hear whether the defendants succeeded in proving any 
such anticipation. Of course, if it were anticipated in that way, the 
patent would be bad; but, so far as he knew, there vas no founda- 
tion for saying that this “ three-wire system” was used or thought of 
in 1881 by Mr. Crompton It was then alleged that previously to 
the date of the said letters patent, several alternating machines, with 
independent circuits expressly for the purpose of such circuits being 
used in series in connection with three-main conductors and lamps 
arranged in the same way as described in the plaintiff's specification, 
were manufactured by Messrs. Siemens Brothers & Co. at their works 
near London, and sold in the United Kingdom. According to his 
instructions, the defendants would wholly fail to prove that anticipa- 
tion. The ———_ instances of the prior user, upon which the 
defendants claimed to rely at the trial of the action, were the regu- 
lating devices used in the following arc lamps :— 

(a) The Brush lamps made and sold by the Anglo-American Brush 
Electric Light Corporation in London, some of which were used at 
the South Kensington Museum in the year 1880, and onwards at the 
Great Eastern Railway Company’s, Live: Street Station, in 1881, 
= onwards at the Crystal Palace Exhibition in the early part of 

2. 

(6) The Crompton lamps made and sold Messrs. Crompton and 
Co., at Chelmsford, some of which were used in the petiole of the 
Alexandra Palace, near London, in the year 1879; at Wimbledon, 
near London, in 1879; and at the Glasgow Exhibition in 1880. 

(c) The Pilsen lamps made and sold by Messrs. Joel & Co., in 
London, in the year 1881, and onwards, some of which were publicly 
exhibited in May and June of that year, and also at the Smoke Abate- 
ment Exhibition, South Kensington, in the following autumn and 


winter. 

(d) The Siemens differential lamps, made and sold by Messrs. 
Siemens Brothers & Co., at their works, near London, in the year 
1879, and onwards, some of which were used in connection with the 
dynamo machines referred to in paragraph 13 at the dates therein 
mentioned. 

Assuming the patent to be valid to the extent he had claimed for 
it, the defendants had admitted infringement, by their answers to 
interrogatories. In arc lighting the same number of ampéres went 
through all the series of lamps that were on the circuit ; in incan- 
descent lighting exactly the converse took place—each lamp took its 
own proportion of the total flow of current which was being sent 
out. The next problem was a very important one, because, in his 
estimation, on it depended the understanding of the line of thought 
which led to Dr. Hopkinson’s invention. The resistance of a given 
conductor of copper was a known quantity, but it was a very impor- 
tant thing when an increased current was going through the same 
sized copper wire that the rise or fall of the volume of the current 
should be known. A variety of means had been suggested and 
employed for indicating in the engine room what was the actual state 
of the potential or pressure at the consuming end. One of the 
devices was the bringing back of a pilot wire. The Court would be 
told, however, by gentlemen whose experience would not be 
contradicted by his learned friends or their witnesses, that these 
pilot wires were difficult to lay, difficult to keep in order, and 
frequently ineffective for the purpose desired. In addition, there 
was, of course, the expense of taking the wire out and keeping it 
intact. Dr. Hopkinson set to work to solve this problem by the use 
of old electrical expedients applied in a new way and for an entirely 
new object. He set to work to enable the engineer to read, or the 
engine to obey, what was the pressure at the distant end, so that the 
engineer would be able to tell in his engine room what was the pres- 
sure on these lamps if they were a mile away, or, if he thought fit to 
act automatically on the engines, that the actual alteration in the 
pressure should of itself turn on the steam current, or the current of 
electricity which should make the pressure constant. This object he 
achieved by means of a third standing wire in connection with a 
voltmeter. The learned counsel then read the description of the 
plaintiff's invention in the specification, frequently referring to the 
accompanying di . The plaintiff said that “to ascertain the 
potential at the far end of the conductor he made use of a galvano- 
meter differentially wound with two coils, the one coil having a high 
resistance, as for measuring potential, and the other coil, of very low 
resistance, conveys the current to the main conductor, and acts in 
opposition to the high resistance coil. The differential coils 
may be wound on an electro-magnet, which acts as a relay 
to ring an electric bell, or to set in motion or to reverse a small 
dynamo machine, to adjust resistance, or control the speed of the 
steam engine, for the purpose of keeping the potential on service 
main conductors constant. An approximation to the same end may 
be attained by winding on the electro-magnets of the dynamo 
machines, in addition to the usual coils, whether in shunt, or con- 
veying & current from a separate exciter, a few coils conveying the 
current to the main conductor, the effect of such coils being suitably 
adjusted.” He respectfully cautioned his Lordship from using 
the knowledge of to-day in dealing with this patent, the whole pro- 
blem being new at the time the patent was taken out. The very 
distribution of the current into minute fractions was comparativel 
young, while the parallel multiple system which had been started, 


had developed difficulties in the matter of conductors, and in the 
maintenance of a constant potential at a distance. His Lordship 
would remember this, and see that the principles that had been 
brought into play in connection with arc lighting would be a 
very small guide indeed. The defendants came there to say 
that it was not new to have a magnet actuated by a portion 
of the current. Dr. Hopkinson admitted that. But there had 
never been an instrument which would have the effect of indi- 
cating in the engineer's room the pressure at distant points of the main 
where a number of lamps met upon the parallel system. The plain- 
tiff's invention was a new commercial instrument, achieving new 
results, and he (the learned counsel) knew of no case which eould 
— the contention that it did not involve sufficient invention. 
nb r. — Romzr: The patent has never been challenged before, 
it 

Sir Ricoarp WEBSTER said never. The defendants were fighting 
on behalf of a number of electric lighting companies, knowing it 
was worth their while to try and invalidate the plaintiff's patent. 
He (Sir Richard) had found the task of getting up the subject for 
the purpose of explaining it to the Courta singuiady difficult one. 
He did not pretend to be an electrician, and the more he read with 
regard to electricity the less he knew about it. (Laughter.) He was 
told that the most learned men were driven to like straits. (Re- 
newed laughter.) In conclusion, the learned counsel protested 
against the course pursued by the defendants in a recent case of 
taking the speech of counsel and asking witnesses whether they 
agreed with it or not. The case, he said, must be determined on the 
evidence of witnesses who did understand the component parts of 
the machine, and their operation in practice. ; 

At this stage the Court adjourned for the day. 


Yrsterpay, THuRSDAY, NovEMRER 3RD. 


The hearing of this case was resumed before Mr. Justice Romer, 
with an application by Sir Horace Davey, Q.C., on behalf of the 
defendants, that he might be at liberty to amend the particulars of 
objection, or to give evidence relating to prior user not mentioned in 
the particulars of objection. The rm Heed counsel said that what he 
proposed to give in evidence was covered by the general words in the 
particulars of objection, but he agreed that those general words 
ought to be made to relate to specific instances. Within the last few 
days the defendants had discovered that one of the lamps referred to 
in the paragraph relating to anticipations by Messrs. Siemens, was 
used by a gentleman named Joseph Davenport Andrews, who was once 
in the employ of Messrs. Siemens. The defendants wanted to add 
this instance to paragraph 13 of the particulars of objections. 

Sir RicHarp opposed the application, except upon the terms of the 
defendants paying all the costs since the time when the particulars 
should have been delivered. The ay ar evidence, he submitted, 
was inadmissible, because under the statutes the defendants were 
obliged to give the plaintiff the time and place of the alleged antici- 
pation of the invention. There was no affidavit before the Court on 
which it could act. 

After a short discussion, 

Mr. Justicz Romer decided, with the consent of all parties, that 
the case should go on without prejudice to the evidence the 
defendants tendered. He would, he said, consider a proper affidavit 
in support of the admission of Mr. Andrew’s evidence when such 
was prepared and presented, and, in the event of his deciding to 
admit the evidence, would allow any witnesses who might have been 
called to be re-called for the purpose of examination, or cross- 
examination, on the new matter. 

Sir Horace Davey, on the question of costs, said that if Sir 
Richard Webster, on seeing the new evidence, was so struck with the 
force of it that he abandoned his case, the defendants must, of course, 
pay the costs of the application ; but if the case proceeded and the 
plaintiff was unsuccessful the contrary result must follow. 

Mr. JusticE Romer reserved the costs of the application, and the 
evidence in support of the plaintiff's case was proceeded with, Dr. 
Hopkinson himself being the first witness. 

Dr. Hopxison, F.R.S., examined by Sir Richarp WEBSTER, 
Q.C., said he had devoted his attention for a considerable number of 
years to the subject of electric lighting, taking seriously to the work 
about 1875. The first real discovery of incandescent lighting took 

lace at the latter end of 1879. Up to that time electric lighting 

ad always been carried out by means of arc lights, which were either 
single lights, or coupled in series. Speaking generally, in arc light- 
ing the whole current went through the whole series, first through 
one and then through the others. There was no distribution of 
volume, the same amount of current going through each lamp in suc- 
cession. When more lamps were put in the potential would require 
to be raised. In the case of incandescent lighting, where there were 
a number of lamps, the current was distributed between them in pro- 
portional parts for each lamp. When there was more than one lamp 
on the same bridge, or in the same series, the divided part of the cur- 
rent passed through each lamp of the series. In the case of a number 
of parallel bridges, each one consisting of one incandescent lamp, the 
pressure at each of these lamps must be the same. The object to be 
aimed at was to obtain constancy cf current at the beginning of each 
bridge. The pressure, however, would be less as you got further away 
from the generating station, but there were several devices for getting 
over that difficulty. Feeding wires were led in at different points in 
the series, and in this way the deviation of pressure would be reduced 
very greatly. It was this difference of potential at lamps at a dis- 
tance from the potential at the generating station which led him to 
devise his indicator, which was mentioned in the first claim. In 
multiple electric lighting it was necessary to maintain a constant 
difference of potential with a varying volume, and in arc lighting 
in series it was n to maintain a constant volume with 


ecessary 
a varying pressure. The advantage of using high voltage was 
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that you were able to light a given number of lamps with smaller 
conductors. That was a dnsieontem early found out by incan- 
descent lighters. A diagram was put in showing several lam 
in series, with a separate conductor for intermediate feeding, and the 
witness explained the operation of the system. In the first place, 
they were able to work at 200 instead of 100 volts, and 
when they did that they only had to carry, half the 
current in order to get the same amount energy, 
and consequently half the size of conductor would suffice. The 
object of the central wire was to enable each lamp to be 
turned off separately, without affecting the others in the circuit. 
An objection to this system was because the lighting on one side of 
the bridge would not be as bright as on the other, there not being 
enough current to bring the six lamps to their proper brightness. 
There was energy provided for eleven lamps connected in series, but 
the current had to be the same through five lamps on one side as 
through six on the other, so that you had either too much current on 
one side or too little on the other. Other diagrams were put in and 
a model, by means of which Dr. Hopkinson explained to his Lordship 
the operation of the different systems of incandescent lighting. 
Witness was aware of no user of the three-wire system for electric 
lighting prior to the date of his specification. Three wires had been 
used in duplex telegraphy, but that had no bearing on his invention. 
A third wire had also been used as a common return for two out-flows 
in electric lighting. There were certain disadvantages about this 
plan. When machines were used in series there would be a tendency 
to produce reversals of current and of the dynamos. It had been 
known since 1879 that two dynamos coupled in series tended to 
reverse each other. It was essential in his system that the dynamo 
should be placed in series. He had seen defendants’ answers to inter- 
rogatories and had ins their works, and he was of opinion that 
they carried out the three-wire system exactly as he described it. 
The aim of his improved voltmeter, as described in the specification, 
was ta dispense with pilot wires, and to tell by the condition of the 
conductors what the pressure was at a given point. The letterpress 
and the drawings would enable a competent workman to construct 
his improved voltmeter, and there was no difficulty in applying the 
invention to alternating current machines. 

Cross-examined by Sir Horacz Davey, Q.C.: The three-wire 
system was now sometimes used in arc lighting, but that was really 
only where it was in operation for incandescent lighting, and arc 
lighting was subsequently added. He did not think it was an advan- 
tage to apply it to arc lighting where arc lighting stood alone, though 
it might effect a certain economy of copper. 

Some discussion took place as to whether certain in the 

ification were intended to refer to incandescent lighting, Sir 

ORACE Davey suggesting that there was no mention in the speci- 
fication that the system was to be used with incandescent lamps. 
The witness was not sure that there was any specific mention of 
incandescent lighting, but pointed out that the diagrams clearly re 
presented incandescent lamps. 

In reply to his Lonpsuir, Dr. Hopxison said he contended that 
the application of the three-wire system to arc lighting would not 
be useful in comparison with other ways of doing the same work, 
although it would be useful as compared with an arrangement of arc 
lamps in parallel; but this latter method was not the way in 
which arc lamps were used. Witness did not see the installation of 
Mr. Crompton at the Alexandra Palace in 1880—81, nor had he been 
able to ascertain what the nature of that installation was. Sir 
Horace Davey submitted to witness a diagram, which he stated repre- 
sented the installation mentioned. This showed a common return 
for two circuits from two dynamos, which were not arranged in series. 
This installation, as represented in the diagram, witness said did not 
anticipate his three-wire system, or come within his claim in any way. 
First of all, the lamps were arranged in lel, and the machines 
were quite unsuited for working in parallel. If a person were to 
employ three wires in lighting two houses, or two rooms, it would not 
be within the scope of his invention if there were many lights in each 
house or each room arranged in parallel. 

Cross-examination of Dr. Joun Hopkinson resumed : It did matter 
whether electricity were consumed by means of one big arc lamp or 
by means of a house lighted up by a number of incandescent lamps 
in parallel. With incandescent lamps one or more might be turned 
out and the others left lighting, and any desired proportion of the 
current consumed; whereas with the arc lamp the current was 
consumed o1 none at all. If houses were substituted for arc 
lamps in the diagram put in, each house having a number of 
lamps consuming the same amount of current in the total as 
the arc lamp, the third wire would in that case be neutral. 
The two cases were the same in principle so far, that in both the 
middle wire was neutral and absolutely useless. It was only 
later and incandescent lamps were used 

at it was necessary ight up or turn out separately or in varyin 
numbers, that the third wire teh useful. The pauidienes of ro 
lamps varied, and it was very rare that two arc lamps worked in 
parallel with each other. If two lamps requiring, respectively, 50 
and 48 ampéres, were fed by 100 ampéres of current, the third wire 
He Ae ie as a relief wire, but would act injuriously on the light of 

e lamps. 

Sir Horacz Davey: My witnesses do not agree with you; they say 
that it would be beneficial ! 

Wirness, resuming, said: His system was worked in America 
with alternating machines. It was very difficult to run two alter- 
nating machines together, and it could only be done in series by 
putting both on the same axle, or rigidly connected together.’ There 
was no direction in his specification that alternating dynamos used in 
series with his system should have a rigid connection ; it was common 


knowledge at time that was . It was subsequently 
found that connected in el they might control each other with- 
out a rigid connection. could not say that there was any expe- 


rience prior to the date of the specification of working alternating 
-dynamos in series; but anyone endeavouring to work them in that 
way would certainly have them rigidly connected. Mr. Wylde, 
of Manchester, in 1869, described an experimental run of two 
alternating machines in parallel without being rigidly connected. 
“But this paper appeared to have been forgotten until witness arrived, 
by somewhat abstruse considerations, that two alternating machines 
might regulate each other, when, having published his discovery, 
Mr. Wylde wrote to him informing him of his earlier experiment. 
Notwithstanding Mr. Wylde’s paper, witness insisted that at the date 
of his specification anyone wishing to run two alternating machines 
together, either in parallel or in series, would certainly have them 
rigidly connected. In the installation in Inchigore, in Ireland, made 
by Messrs. Siemens, substantially there were two dynamo machines 
arranged in series. The system there in use did to some extent act in the 
same manner as witness's three-wire system, supposing there were a 
greater current passing on the one side than at the other, that current 
would be taken back by the middle wire. There was this difference, that 
whereas in this case the whole of the lights on one side would be 
turned out, whilst the others were burning, by his system a few on 
the one side only might be turned out, and the others left lighting. 
It would not be incorrect to describe the third wire in the case in 
Treland as a relief wire; but his point was that the relief involved 
was undesirable. He was not aware of any place in this country 
whete his regulator, without improvements, had ever been 
in operation. The combination of a shunt coil of fine wire, 
and a series coil of low resistance, which was an essential 
feature of his regulator, had been used for a totally different 
ae by Abdank Abakanowicz. If witneis used Abdank’s 
method in the way described by Abdank, it would not answer 
his purpose; and if Abdank used witness’s instrument in the 
way witness intended it to be used, it would not answer Abdank’s 
purpose. Abdank obtained his motive or indicating power by the 
two wires being in a state of equilibrium at zero, whereas witness did 
-not depend upon the large wire to counteract the attractive force of 
the thin wire. Then Abdank wanted to do something quite different 
from what witness contemplated. The former wanted to measure 
the variation in the resistance of an arc light. 

Re-examined by Sir Richanp WesstsEr, Q.C.: was well 
acquainted with numerous apparatus with differential winding, and 
the specification of Abdank added nothing to his knowledge upon the 
subject. Abdank’s specification would certainly not enable any person 
to construct the instrument which witaess had described. 

The Court then adjourned for the day. 


NOTES. 


Electricity in Newspaper Offices.—The Vienna Frem- 
denblatt, we understand, is now being printed by electricity, 
current being obtained from the mains of the International 
Electric Company. 


Dundee Electric Lighting.—At a recent meeting of the 
Gas Commission Committee the question of supplying the 
electric light outside the compulsory area was discussed. 
The committee was informed that the Board of Trade had 
intimated that it could not sanction any expenditure for 
lighting outside the compulsory area. 


An Instrument Wanted,—There seems, says /ndustries, 
to be no end to the disputes likely to arise between telephone 
and other electrical industries. In such cases one side finds 
the disturbance to be practically inaudible, while the other 
hears the roar of the | semen and the throb of the engines 
as through an aural microscope. What is wanted is an in- 
strument that will measure these minute alternating currents, 
and give definite readings in microampéres. Matters could 


“then be settled much more satisfactorily to both parties. Mr. 


Massey’s method is to find how many handkerchiefs he can 
hear the disturbance through. This is better than nothing, 
but a definition is required of a standard handkerchief, as 
well as of the standard ear and pressure. 


Fatal Accident.—An inquest was held at the Sussex 
County Hospital, Brighton, on Friday night, on the body 
of John George Willshire, aged 32, in the employ of the 
Brighton and Electric Light Company. He was at the 


- works in Gloucester Road on Monday evening, when some 


waste got in the cogs of the machinery, and he pnt in his 
hand te get it out, when a thumb and a fore and middle 
finger were crushed. He went on very well at the hospital 
for 24 hours, after which acute delirium set in, and after a 
fit, which lasted two hours, he died. It was stated that the 
deceased had been in the employ of the Brighton and Hove 
Electric Lighting Company for more than nine months, and 
was a capable man. His act was purely voluntary. The 
jury returned a verdict of “ Accidental death.” 
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Electric Traction in Brussels,—The Brussels Tramway 
Company and a suburban railway concern having asked per- 
mission to adopt the overhead trolley system of electric trac- 
tion, committees were appointed by the Ministry of the 
Interior and the Railway Ministry to consider these applica- 
tions. Both committees, we understand, have reported 
favourably. 


Australian Telegraphic Rates.—A Reuter’s telegram, 
dated Brisbane, October 27th, states that the Queensland 
Government has resolved not to join the other Australian 
colonies in the guarantee tothe Eastern Extension Telegraph 
Company, by virtue of which the rates to Great Britain are 
greatly reduced. The reasons given by the Government for 
this decision are that the guarantee is calculated to interfere 
with the completion of the Pacific cable, and assist a 
monopoly. In our “City Notes” will be found a report of 
Sir John Pender’s remarks on this matter at the meeting of 
the Eastern Extension Telegraph Company on Wednesday. 


The Lighting of the Thames Embankment,—An 
interesting report on this subject was brought up by the 
Highways Committee of the London County Council on 
Tuesday last. Four months ago the council sent a proposal 
to the committee to carry out, at a cost not exceeding 
£10,000, an electric installation, with the necessary plant for 
the lighting of the carriageway, footways, and parapet wall 
of the Victoria Embankment; and that the Highways Com- 
mittee should also confer with the Bridges Committee and 
the Parks Committee respectively, and report whether the 

lant could be established on a sufficient scale to enable 
estminster and Waterloo bridges and the Embankment 
gardens to be lighted from the same source. Upon the esti- 
mate being considered by the Finance Committee, the com- 
mittee stated that doubt was expressed whether the Council 
could undertake the installation without first obtaining 
Parliamentary powers for the purpose, and also whether the 
Council had power to erect works on the land under the 
Charing Cross railway bridge, upon which land it was pro- 
d to place the generating works in connection with the 
electric light installation. They had, at the request of the 
Finance Committee, carefully considered these points, and had 
taken the opinion of counsel upon them, and the result was that 
they had come to the conclusion that, in order to prevent any 
risk of the action of the Council in the matter Sieg called 
into question, it was advisable that the Council should obtain 
Parliamentary powers to carry out the proposed. installation. 


‘They recommended a resolution in those terms, which was 


agreed to. 


Philotechnic Association, Electrical Section,—The 
reopening of the lectures in the electrical section of the 
Philotechnic Association, under the-direction of M. Zetter, 
took place some days ago at the Ecole de, Physique et de 
Chimie, 42, Rue Lhomond, Paris. These lectures are intended 
specially for constructors, employés, working electricians, and 
telegraph operators. The programme is as follows : Monday, 


8,30 to 10, Linear Drawing, by M. L. Moreau ; Tuesday, 


8 to 9, Industrial Electrometry, by M. André Larnande, 


first year, Lighting, From 9 to 10, Dynamo-electric 


Machines and their Applications, by M. Langevin; pre- 


‘liminary studies, machines, transformation, 


canalisation, distribution, utilisation. Wednesday, 8 to 9, 


General Physics, M. Carchereaux ; 9 to 10 Telegraphy 


and Telephony, by M. Naud. Thursday, 8.30 to 10, Mineral 
Chemistry (? inorganic chemistry) by M. P. Lebeau. Friday, 
8 to 9, Mathematics, by M. Corlieu ; 9 to 10, Technology, by 
M. E. Bonjeau. Saturday, 8 to 9, Mechanics, by M. Favier ; 
9 to 10, General Electricity, by M. Blavette. 


‘: Action against the City and South London Rail- 
‘way.—Yesterday, in the action of Pepperill v. the City and 


South London Railway Company, the plaintiff appealed to 
‘the Master of the Rolls and Lonis Justices Lopes and Kay 


from a judgment of Mr. Justice Wills, who heard the case 


without a jury in May last. The cause for action, and other 


will be found in the ExrerricaL Review for 


ay 27th last, page 680. The Master of the Rolls yesterday 
upheld Justice Wills’s judgment, and dismissed the appeal. 


New York Electrical Society.—The following course of 
lectures has been arranged by the managers of this Society for 
the coming season :— 

1. The Arc Light (with experiments), by Mr. R. 8. 
oe The ‘Teleph ( tal), by Mr. J. J. Cart 

2. The Telephone rimental), y; 
Electrician Metropolitan." Telephone New York 
City, and Mr. F. A. Pickernell, Engineer American Tel. and 
Tel. Company (Long Distance Company). 

8. How to Lay Out and Wire an Isolated Lighting Plant, 
and How to Operate It, by Mr. August Noll, Superintendent 
New York Electric Equipment 

4, Primary Batteries (with exhibit of various batteries), 
by Mr. G. d’Infreville, late electrician Western Union Tele- 
graph Company. 

5. Electricity in Medicine (experimental), by Dr. William 
J. Morton. 

6. The Progress of the Year, by Mr. Joseph Wetzler. 

7. What Europe is Doing in Electricity, by Prof. F. B. 
Crocker. 

8. The Magnetic Field, by Prof. E. J. Houston. 

9. Insulation and Surface Leakage (with experiments), by 
Dr. J. B. Williams. 

10. Electric Heating (with experiments). 

11. The Storage Battery. 

12. The Continuous Current Motor (with experiments). 

13. The Alternating Current Motor (with exhibit). 

14. Electric Railways. 

15. The Incandescent Light. 


The New Westinghouse Lamp.—The determination 
of the Westinghouse Company to supply its customers with 
incandescent lamps, alleged to be independent of the 
recently sustained Edison patents, has resulted, says the New 
York Electrical Engineer, in the construction of a lamp with 
a removable stopper. The adoption of a conical joint in 
place of the flat joint, early applied in the art, is, no doubt, 
the secret of its success. 


Electric Lighting at Bowdon and Altrincham.—At 
meetings of the local boards interested, held last Monday, 

rovisional agreements were come to with the Swan-Edison 

ompany for the lighting of the whole district of Bowdon 
and Altrincham with the electric light. Powers will be taken 
for lighting both streets and houses. _ 


Viscosity and Electrolytic Resistance.—The thermal 
variation of viscosity and of electrolytic resistance forms the 
subject of a short communication by Carl Barus to a recent 
issue of the American Journal of Science, the substance of 
which is as follows :—Experiments made on the effect of 
temperature (0) on the viscosity (y) of a very viscous sub- 
stance showed that log np», 6 = log np».—B 8 — fully repro- 
duced the results. The subscripts give the quantities 
constant and variable ; » denotes pressure, and B is constant. 
For napierian logarithms, absolute measure, degrees C., and 
marine glue,.npo = 10 * and B = 0°379. In other words, the 
rate at which viscosity decreases with temperature at 6° is 
proportional to the viscosity at 6°. Experiments made on 
the effect of temperature on the electrolytic resistance, 7, of 
a silicate (diabase) within 1,500° C., showed that 

log (a + br) = log (a + br) — 58, 

very fully reproduced the results. Here a and d are con- 
stant, and a merely reflects the observational errors. For 
diabase, megohms and degrees C., a = °05, b = 0°009, 7, = 
318 x 10°, napierian logarithms being taken. If a be 
eliminated, b = 0°010. In any case, however, the rate at 
which electrolytic resistance decreases with temperature, at 
the temperature 6°, is Oe engee to the resistance at 6°. 
Hence viscosity and electrolytic resistance conform with the 
same law, and Carl Barus infers that a common kinetic 
principle underlies both. This may be stated thus:—The 
rate at which either configurational or molecular instability in- 
creases at the temperature, 0, is proportional to the instabilities 
present in the given volumes at that temperature—sup- 
posing that the number of unstable configurations, or of 
unstable. molecules, respectively, is at all times small relative 
to the total number of configurations or molecules. Barus 
promises shortly to develop the thermo-electric equivalent, 
namely, de=Ae d 6. 


J 
allt 

tail 
to | 
me; 

lan 
abc 

Fir 
wo! 
| wh 
to 

ger 
tut 

Th 
Sw. 
wil 
| 
Ins 

1lt 

sub 

tric 

the 
tho 

eve 

has 
u Ins 

the 

Ref 
inst 

arré 

Sat 

disc 
(1) 
| onl: 
pay 
10s 
I 
Lig 
hav 
u 
ligk 

ligh 
agre 

Mac 
shit 

on | 

wit] 
The 

1 

Con 
Coa 

£1, 

cost 
mai 

E 

Cou 

| inte 
mon 


NOVEMBER 4, 1892.] 


THE ELECTRICAL REVIEW. | 549 


Insulation Resistance Tests.—As the subject of insula- 
tion resistance of installation work has been frequently 


‘alluded to in these columns, perhaps the results recently ob- 


tained at a large installation in the North may be of interest 
to some of the readers of the REVIEW. to earth, 200 
megohms per lamp. Returns to earth, 150 megohms per 
lamp. Leads to returns, 230 megohms per lamp. This is 
about 18 times greater than what is required by the Phoenix 
Fire Office regulations for low tension continuous current 
working. Tests were made with an Evershed ohmmeter, 
which was compared with a Wheatstone bridge, and found 
to agree. 

Institution of Electrical Engineers.—An ordinary 
general meeting of the Institution is to be held at the Insti- 
tution of Civil Engineers, 25, Great George Street, 8.W., on 
Thursday next (10th inst.). The paper of Mr. James 
Swinburne, on “The Problems of Commercial Electrolysis,” 
will be discussed. 

A students’ meeting will be held in the library of the 
Institution, at 28, Victoria Street, Westminster, on Friday, 
11th inst., at 8 p.m., when two short papers will be read on 
subjects connected with the testing and calibration of elec- 
trical instruments. 

We have often commented upon the management of 
the Editing Committee of the Institution, but we little 
thought into what an ‘utterly undignified position it would 
eventually drift. The following letter, a copy of which 
has been sent also to our contemporaries, shows the 
Institution in the unique position of selling abstracts which 
the newspapers are to make for themselves :— “ Dear Sirs,— 
Referring to my letter of May 27th last, I am now 
instructed to inform you that the council have made 
arrangements by which you can be supplied on the 
Saturday following each of our meetings with a type- 
written copy of the shorthand writer’s report of the 
discussion at such meeting ; upon the following conditions :— 
(1) That such copy be not printed by you in eztenso, but 
only an abstract thereof in the third person; (2) That you 
pay to the Institution for being so supplied, at the rate of 
10s. per column of printed matter so published by you.” 


Heckmondwike Electric Lighting. — The Electric 
Lighting Committee of the Heckmondwike Local Board 
have instructed the clerk to ascertain from several companies 
upon what terms they are prepared to put down an electric 
lighting plant at their own cost, and to supply the electric 
light, with power for the board to purchase the plant by 
agreement at the end of a term of years. 


Fatal Accident at Bilbao.—A Reuter’s telegram, dated 
Madrid, October 27th, states that a workman at the Nervion 
shipbuilding yards at Bilbao was carrying some sheet iron 
on his shoulders on 26th inst., when his load came in contact 
with an electric wire, through: which a current was passing. 
The man was killed instantaneously. 


The Electric Light at Guildhall,—At the Court of 
Common Council last week, on the recommendation of the 
Coal and Corn and Finance Committee, it was agreed that 
£1,750 should be contributed from the City’s cash for the 
cost of installations, and £500 per annum for current and 
maintenance. 


Brighton Electric Lighting.—At the Brighton Town 
Council’s special meeting last Monday, resolutions were pro- 
posed extending the area of supply of electrixity. The following 
interesting statement shows the number of lamps of 8-C.P. 
supplied from the Corporation mains on the last day of the 
months named in the statement :— 


1891—September «1,632 lamps. 
November J 
December 4,748 ., 
1892—January 4,980 ,, 
February 6,372 ,, 
6,074 ,, 
April... 
6,376 ” 
June 6,844 ,, 
July 7,374 


Fire.—We hear that a large part of Messrs. Pulsford, 
Triquet & Co.’s lamp factory at Paris was burnt down some 
a ago. The repairing work is, however, being rapidly 

one. 


Newport Electric Lighting.—On Friday last a sub- 
committee of the Newport Lighting and Traffic Committee 
proceeded to London for the purpose of making enquiries 
regarding the St. Pancras electric lighting installation. 


North Brierley and Electric Lighting.—The North 
Brierley Local Board have appointed a committee to consider 
the question of lighting the district by electricity, and to 
— as to the advisability of applying for a provisional 
order. 


Bradford Electric Lighting.—The Bradford Town 
Council have decided to make application for powers to 
borrow £30,000 for the extension of the electricity works 
at Bradford. 


Buxton Electric Lighting.—A Committee of the 
Local Board has been formed to consider the matter of 
electric lighting for Buxton. 


Warehouse Electric Lighting.—Some large drapery 
warehouse premises in Lower Sackville Street, Dublin— 
Messrs. Clery and Co.—have lately been fitted throughout 
with electric light. The installation consists of 18 1,000-C.P. 
Brockie-Pell arc lamps and 48 incandescent lamps, as fol- 
lows :—12 32-C.P., 17 25-C.P., and 19 16-C.P. 


Colchester Electric Lighting.—The Special Committee 
empowered to obtain a provisional order under the Electric 
Lighting Acts has been granted £300 to spend in the 
matter. 


Brigend and Electric Lighting.—The Brigend Local 
Board, at a special meeting held last Friday, decided to 
obtain a provisional order, securing them the right of estab- 
lishing a system of electric light in the town. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Derby.—November 10th. The Midland Railway, Derby, 


are inviting tenders for stores, and one of the items in the 
specifications is for telegraph instruments, wire, &c. The tenders, 
which must be addressed to the Secretary’ of the General Stores 
Committee, Midland Railway, Derby, have to be delivered by Novem- 
ber 10th, certain. , 


Glasgow.—November 7th. For the supply of vulcanised 
India-rubber (form No. 14), copper and other wires and strand (form 
No. 33), for the Glasgow and South Western Railway. Particulars 
from the Store Manager, Kilmarnock. 


Hove, Sussex.—November 18th. The Hove Commis- 
sioners are prepared to receive schemes, accompanied with plans, 
specification, and tender, for wiring the Hove Town Hall for electric 
lighting, and providing fittings and lamps. Latest date, November 
18th. Further particulars will be found among our advertisements. 


Huesca, Spain.—November 15th. For electric lighting 
of the town for a minimum period of 20 years.. Particulars from the 
chief engineer, Orihuela Municipality, Alicante. 


Hungary.—November 20th. For the supply of electrical 
conductors, etc., for the Kaschau-Oderberg Railway, Buda-Pesth. 
Particulars from the engineer. 


Ireland.—November 21st. For the supply of brass and 
copper sheet, tube and wire, India-rubber goods and stores for the 
Great Northern Railway of Ireland. Particulars from the General 
Stores Depét, Dundalk. 


Paisley.—November 28th. The Paisley Town Council 
are inviting tenders from any company or person, for transference to 
them of the powers contained in the Paisley Electric Lighting Order, 
1891. Copies of the order and information regarding the proposed 
site for central lighting station may be had on application, by 
appointment, to Mr. W. A. Bryson, M.LE.E., 11, Bathwell Street, 
Glasgow. Latest date for receipt of tenders, November 28th. For 
further particulars see our advertisements. 


Warrington,— December 3rd., The Cheshire Lines Com- 


-mittee are inviting tenders for stores, among other items being tele- 


graph materials, instruments, wire, &c. Tenders must be delivered 
to the secretary, Mr. Glegge Thomas, Central Station, Liverpool, 


-addressed Cheshire Lines Stores Department ~ arrington, by Decem- 
_ber 3rd at latest. 
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BUSINESS NOTICES, &c. 


The Electric Light in the ty yo our last report 
quite a number of new contracts have taken in hand or com- 

leted, among which we may mention one in the premises of the 
aie School Union, 57, Ludgate Hill, which has Sas carried out 
by Mr. A. H. Wood, of 39, Victoria Street, Westminster.—Messrs. E. 
L. Berry, Harrison & Co., of Lyric Chambers, Whitcomb Street, W.C , 
are fitting up the premises of Messrs. Salmon & Gluckstein, Cheapside, 
and also the premises of the London Stereoscopic and Photographic 
Company, Cheapside. — Messrs. Rashleigh Phipps & Dawson are 
e on fitting work at No. 80, Cornhill.— Messrs. Laing, 
Wharton and Down, are busy at 1, Fenchurch Buildings, Fen- 
church Street; at Baltic Chambers, Bishopsgate Street; and in 
the premises of the National Life Insurance Company, King William 
Street.—The Brush Electrical Engineering Company are fitting u 
the Imperial Restaurant, Billiter Street, while Messrs. H. Binko an 
Co., of Leadenhall Street, have the contract for lighting the Yokohama 
Specie Bank, Bishopsgate Street.—Electric lighting work has also 
recently been completed in the premises of the Singer Manufacturing 
Company, Cheapside, Queen Anne’s Restaurant, Cheapside, and in the 
—_— of Mr. John Elkan, jeweller, 35, Liverpool Street. Messrs. 

cClellan and Co., of Ludgate Hill, have secured the contracts for 
lighting the following establishments :—Mr. Wood’s premises, Cheap- 
side (corner of Bow Church Yard); Messrs. Dollond’s premises, 62, 
Old Broad Street; and the new building now in course of erection, 
212, Strand.—We hear that the Electrical Supplies and Fittings Com- 
pany, are at the present time busily e in the City. Among 
the numerous installations that they have on hand at the moment are 
the Alliance Marine & General Insurance Company, Capel Court ; the 
—_ Insurance Company, Lombard Street ; Liverpool and London, 
and London and Globe Insurance Company, Cornhill; Melchers, 
Runge & Company, Fenchurch Avenue; Ahrens & Company, Fenchurch 
Avenue; Farquharson, Roberts & Phillips, Upper mes Street; 
McEwan & Company, Lombard Street, &c. 


Private Electric Lighting at Dundee.—Messrs. William 
Hunter & Co., drapers, Dundee, having resolved to adopt electric 
lighting for their establishment, the contract has been secured by 

essrs. A Macleod & Co., electrical engineers, of Glasgow and Dundee. 
The specifications provide for the use of the Edison-Swan incandescent 
lamp throughout the warehouse, and the installation will be of a very 
expensive character, and, so far, it is said, the largest in the city. Four 
of the largest windows are each to be lit with lamps of 200 C.P., and 
another four with lamps of 100C.P. The doors at the street entrance 
will be illuminated by lamps of 100 U.P. The print, mantle, &c., de- 
ee al facing the streets, are to be lit with twenty-six lamps of 
2 C.P., effectively distributed. A cluster of four 16-C.P. lamps is to 
be hung over the cash desk, which stands at the entrance to the back 
saloons. The spacious saloons themselves are specially adapted for 
effective lighting, and the intention is to make the most of the space 
placed at the dis of the contractors. Several lamps of 200 C.P. 
and a large number of lamps of 32 and 16 C.P. will be distributed 
over the various sections. The fittings and lamp shades are to 
be of the best description, and advantage will be n of the latest 
appliances. 

The National Telephone Company and their Rents.— 
An action was brought last week in the Sheffield County Court by the 
National Telephone ey mend against George Bramhall, fishmonger 
and game dealer, Market Street, to recover £3 10s. for telephone rent. 
Mr. Styring appeared for the plaintiffs; and Mr. Howe for the defen- 
dant. A clerk of the company produced an agreement signed by 
defendant, which was made with the Exchange Company prior to the 

tion of the two concerns. It appeared from this that the 
rent was £8 10s.; but it was stated that the company had voluntarily 
reduced the rent.—His honour said he cuipeeed Gee company would 
not object to take the whole of the rent if desirei. Mr. Howe said he 
was instructed that there was a verbal ent with Mr. Tasker 
that the defendant should be at liberty to terminate the agreement at 
any time without notice, and that when the companies amalgamated, 
as he had two telephones, he communicated with the plaintiffs, telling 
them to remove this telephone as he no longer required it.—The case 
was adjourned for Mr. Tasker to attend. 


Leclanché Battcries,—Mr. R. Aylmer, of 47, Victoria 
Street, Westminster, S.W., informs us that Messrs. Leclanché & Co., 
of Paris, has appointed him sole concessionaire for the manufacture 
and sale, in Great Britain and the colonies, of their well-known 
ar batteries. We have also received a copy of Mr. Aylmer's 

ustrated descriptive price-list in which are full particulars of the most 
usual forms of these batteries. We specially notice the new Leclanché- 
Barbier patent cylindrical agglomerate batteries, of both the wet and 
dry types, which are nicely illustrated and particularised. These we 
understand are M. Leclanché’s latest patent, and are now being 
introduced into this county for the first time. They are, however, it 
is stated, well-known abroad, where they are rapidly superseding all 
other forms of Leclanché batteries, as being by far the most efficient 
and economical cell yet produced. Messrs. Leclanché have accorded 
a usive right of using their trade-mark on the 


Mansion Electric Perthshire mansion, 
Dunalistair, the residence of Mr. Bunten—has just been lighted 
throughout by electricity, water being the motive power. The 
dynamos are the Edison-Hopkinson patent, and were manufactured 
by Messrs. Mather & Platt. There are about 300 lamps fitted on the 
a Messrs. Mavor & Coulson, of Glasgow, fitted up the elec- 
- plant, while the turbines were supplied by Messrs. Giles & Co. 


Catalogues.—We have received a copy of the United 
Electric Wire Company’s latest catalogue. The book deals chiefly 


-with wires and cables for electrical purposes. The first few pages 


contain particulars of weight, resistance and carrying capacity of 
copper conductors. Following this there are particulars and prices 
of silk and cotton covered wires for dynamos, transformers, &c. ; 

latinoid wires for instruments, resistances, &c., copper conductors, 
Rexible cords for telephones, bells, &c.; gutta-percha covered wires, 
electric light cables, and electric light leads. On page 23 a special 
feature is noticeable in what is headed “Wire price list ready 
reckoner;” this, we should think, will be very u to electrical 


engineers. 

A catalogue has been published by the Lithanode and General 
Company, of Millbank Street, Westminster. Details are included of 
the construction of Franklin-Lithanode cells, of which there are also 
several illustrations. Lithanode electric hand lamps, and Lithanode 
battteries for omnibus, tramcar and brougham lighting, and miners’ 
lamps, form an interesting part of the pamphlet. ere are also 
particulars of Lithandde batteries for; domestic lighting, Lithanode 
testing ceils, and batteries for stage lighting. The book is well got 
up. and, on the whole, exceedingly interesting and useful. 

We have had sent to usa list of Messrs. Lud. Loewe & Company's 
new circular milling machines. 

We have received from Mr. C. Cadle (whose name will be remem- 
bered in connection with windmill pumps) of Wellington Quay, 
Dublin, copies of some of his latest lists. One of these lists A 

phlet of 30 pages) deals almost exclusively with the Cadle 
uplex jet water-wheel. Other lists describe and illustrate Cadle 
aa Ridgway’s patent “ Double Perfection ” turbine water-wheel. ~ 


Change of Address,— Mr. Philip 8. Dyer, European 
t of the Edison General Electric Company, of 34, Victoria Street, 
Westminster, states that on account of the recent consolida- 
tion between the Thomson-Houston Electric Company and the 
Edison General Electric Company of America (now called the 
General Electric Company of New York), the European business of 
the Edison General ic Company will be transferred, on and 
after November 1st, to 7, Rue du Louvre, Paris, and the future 
business will be carried on from that office by Mr. E. Thurnauer, who, 
after that date, will represent in Europe the Edison General Electric 
Company, which company is part of the General Electric Company 
of New York. 

We note that Messrs. Hodges & Todd have removed their works 
from 19, Kirby Street, to larger and more > ae at 
82, Turnmill Street, E.C., and having considerably increased their plant 
and machinery they are now able to execute all orders for electrical 
measuring instruments, ammeters, voltmeters, &c., with promptitude 
and dispatch. 


Scientific Electric Models,—A new list has just been 
issued by the General Electric Company, dealing with scientific 
electric models worked dry batteries. The novelties, which are 
there illustrated, priced, and described, are intended for the Christ- 
mas market, and we believe there will be a large demand for them 
during the season. The following are some of the principal articles 
shown :—Model electro-motor with reversing switch ; model lathe on 
baseboard with motor and switch; model dynamo or motor; model 
fountain on baseboard with electro-motor ; model circular saw ; model 
electrical workshop; model fan wheel. The list is a very interesting 
one, and we can confidently recommend these manufactures of the 
General Electric Company. 


Electric Launches. — Messrs. Woodhouse & Rawson 
United, Limited, of the Strand Electric Launch Works, Chiswick, 
have just received an order from J. West, Esq., of the Albany, 
Piccadilly, for a handsomely finished electric launch, 35 feet in 
length, to be built in their best style, and to travel at a high rate of 
speed. The boat will be used entirely for pleasure purposes, and 
will add yet another to what is undoubtedly the best form of river 
locomotion. There is no doubt that the electric launch business is 
coming very rapidly to the front, and we understand that Messrs. 
Woodhouse & Rawson are constantly receiving an increasing number 
of enquiries from all parts of the world. 


Electric Lighting of Mills at Newry.—We hear that Mr. 
Abraham Wilson, J.P., has lately had his extensive spinning mills in 
Newry fitted up with electric light. The mill is lit throughout with 
220 Swan’s incandescent lamps—those in the spinning and preparing 
rooms being of 16 candle-power, and those in the reeling rooms being 
of 25 candle-power. The light is giving great satisfaction. The 
electricity is generated by a Holmes “ Castle ” dynamo, and the motive 
power is — from the engine of the mill. The work has been 
carried out by Mr. George Coombe, of High Street, Belfast, electrical 
engineer, and it is ex several other mills in the town will soon 
be fitted up with the light. 


The Brush Company’s Works.—A few weeks back we 
had occasion to review a special issue of the Manufacturers’ Engineer- 
ing and Report Journal, in which was contained a lengthy, detailed, 
illustrated, and well-printed description of the don and 

ughborough works of the Brush Electrical Engineering Company, 
Limited, also a few of their manufactures. We have now received 4 
copy of this-article which has been reprinted from the Manufacture: 
in somewhat similar form. . 


Electric Accumulators in New York.—A short time ago, 
Mr. J..C. Howell, managing of the Llanelly Electric Lighting 
Company, secured an order from New York during his visit there, to 
supply his t electric accumulators to the New York station, and 


several employés of the firm have now left for New York, to attend 
to work. 
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Novel Designs in Electric Fittings,—It is a common 
impression with those who have watched the development of the 
electrical industry in the past, that not so much attention has been 
given to the really artistic treatment of domestic fittings as might 
have been anticipated. With few exceptions the leading firms in the 
art metal manufacture have treated the new departure with neglect, 
if not with contempt. It is ifying, therefore, to find that one of 
in this business in Birmingham, has 

8 vision for meeting, in a comprehensive way, 
the demand in connection with the use of electricity Tn the home, for 
tasteful adornments in metal. A glance at a special list of their 
latest productions in art metal work, just issued by Messrs. Townshend 
and Co., of Birmingham, and of 62, Holborn Viaduct, London, or a 


visit to their showrooms at the latter address gives the impression that, 
instead of working up old designs and adapting them toa new pur- 
pore, the manufacturers are starting on a new department of their 

usinegs untramelled by old traditions, and with open mind for new 
ideas. We believe the firm isin a specially favoured position as 
regards its skilled staff, and that its French and English artists are 
exceptionally clever designers; it is, therefore, able to undertake the 
carrying out of specific work in any style to meet the wishes and 
tastes of architects, electrical engineers, or others having the respon- 
sibility of high class installations of either a public or private natyre. 
Leaving over for a further notice the subject of electric light fittings, 
we give now a few illustrations of electric novelties specially worth 


attention as showing the bility of treating artistically such 
usually uninteresting obj as domestic bells and bell pushes. 
Fig. 1 represents a bell push which is made in polished brass, and is 
certainly an improvement upon the article now in common use. 


Fic. 3. 


vig Stnngeiteet brass electric bell for the table, complete with 

battery in the stand, and forming a bright and useful ornament. 2 
tig. 3 is shown a hall dinner bell, also of polished brass, affixed to an 
oak board with nt push. The gong shown in fig. 4 is wholly of 
brass, and ins a battery in the stand, which, with ordinary use, 
will last for several years. Another speciality of the firm in this 
way is an electric trumpet , giving a sound similar te a cornet-d- 
wviston, or to a loud “The novel designs in the cata- 


* lations in different 


logue, to which reference has already been made, comprise electroliers, 
electric brackets, girandoles, piano — toilet glasses, 
music stands, table and floor lamps, as ag bells, gongs, &c. 


4. 


Dealers in fittings would find most of the articles enumerated very 
attractive in a window or showroom, and many of them very appro- 
priat efor Christmas presents. 


The Electric Light in South London.—Since our last 
meus progress has been made as regards the adoption of electric 
lighting in this district. Among the new work in hand we notice 
that Messrs. Marryat, Lillywhite & Co., of Dashwood House, Broad 
Street, E.C., are fitting up the premises of Mr. Wm. Hurlock, 33 to 41, 
Walworth Road, Elephant and Castle-—Electric lighting work is 
also being completed at No. 220, Westminster Bridge Road, b 
Messrs. Mather Brothers, of Charles Street, Hatton Garden, ied 
The Canterbury Music Hall, in Westminster Bridge Road, is also 
being fitted with electric light, the contract being in the hands 
of F. Suter & Co.—Mr. W. Winn, of Union Street, Borough, 
S.E., has recently carried out a contract for lighting the new 
premises of the “ Prince William Henry ” Hotel, in Blackfriars Road. 

Lancaster Electric Lighting.—At the monthly meeting 
of the Lancaster Town Council last week, the report of the Lighting 
Committee, who have been making enquiries as to the lighting of the 
streets of the borough with electricity, after visiting various instal- 

parts of the country, they unanimously came to 
the conclusion that the “low tension system,” would be the best 
adapted for Lancaster. They recommended that the Brush Elec- 
trical Engineering Company, Limited, Messrs. Crompton & Co., 
Limited, and Messrs. Mather & Platt be invited to furnish the Cor- 
poration with a com scheme and detailed specification for the 
electric lighting of the borough, together with estimates of the cost 
at which they wonld be prepared to carry out such a scheme. 

House Lighting by Electricity——Mr. Angelo Fahie, 
who, as we announced in our last issue, is bringing out a book treating 
with the matter of domestic electric lighting, asks us to state that his 
attention has been called to the similarity of his intended title, 
“Household Electric Lighting,” to that of Mr. Segundo’s book, 
“ Domestic Electric Lighting,” issued last week, and he has therefore 
altered his title to “ House“Lighting’ by Electricity.” 

Presentation to an Engineer.—Mr. Howard Tasker, 
M.L.E.E., an engineer identified with the progress of electric lighting 
in Chelsea, chief electrician to the Chelsea Electricity Supply Com- 

y for some years, has, we understand, recently severed his connec- 

ion with the local company, and on the occasion of his departure he 

was presented with a suitable and valuable souvenir by the empleyés 
of the company as a mark of their esteem and appreciation. 

Correction.—In our reference last week to the electric 
organ to be erected at a Gilston church, an error arose in heading our 
notice. Instead of our stating “ Electric Organ Blowing,” we should 
have said “ An Electric Organ,” as we have since been informed by 
Messrs. Bedwell & Son that the organ is not blown by electric er 
but is played by electricity, having the keys and 8 some dO feet 
from the organ. At present it is blown by manual power. 


Australian Train Lighting.—We hear that the Railway 
Commissioners have recently entered into an agreement with the 
Brush Electrical Engineering Company to run for six months on the 
South Australian railways, a train fitted with the electric light. Phe 
inaugural trip of the train was made in September. 

Dissolution of Partnership.—The dissolution of gut 
nership of Messrs. war 4 Phipps and Dawson, has been effected 
as from Friday last. tr. Phipps, trading as Messrs. Rashleigh 
Phipps & Co., we understand will carry on electric wiring and “1 4 
business at 102, Oxford Street, where all communications should 


* Johnstone,” System of Conduits.—We hear that the 
City of London Electric Lighting Company intend laying some of the 
“ Johnstone,” system of conduits (International Electric Subway 
Company’s patent) for telephone cables, and the work will shortly be 
commenced in John Carpenter Street, Blackfriars, 

’ Personal.—We are informed that Mr. Crempton hes 
resigned his position as consulting engineer to the York Corporation 
in reference to the electric lighting me, in order that his company 
may be at liberty to tender for the work. 
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New Type of “ Brockie-Pell”. Arc Lamp.—Messrs. 

. Johnson & Paes bevy recently brought out a new type of the 
Brockie-Pell arc p. This lamp, which is focussing, bas been 
specially designed for use in shop windows and other indoor positions 
where little space is available. It gives a perfectly steady light with 
either continuous-or alternating currents of 5 to 10 ampéres under 
any of the following conditions, viz.: In parallel with 50 volts and 


upwaids; two in series with 100 volts and upwards; any number in 
series. The illustration above shows the lamp on a scale of about 
one inch to the. foot. We understand that the first 50 lamps of 
this kind are in use at Messrs. Jones Bros., whose new and extensive 
premises at Holloway have recently been fitted up by Messrs. S 
and Kent exclusively with arc lamps, and the establishment is sai 
to be one of the best lighted in the United Kingdom. | 


T 


CITY NOTES. 


Montevideo Telephone Company. - 
THE annual general meeting of this company was held at the offices, 
96, Gresham House,.Old Broad Street, E.C., on Monday last, Mr. 
The Secrerary (Mr. E. M. Reiss) having read the notice convening 
the meeting, "at 
. The Cuatnman said that the directors’ report and accounts had 
been duly cireulated, and he presumed they might take it as read. 
With reference to the second ph, he would call their attention 
to the fact that during the last business: year, ending July 31st, they 
had realised an increase of profit over the previous year, equal to 14 
per cent. of their preference capital.’ That was entirely due to 
economy and mangement. “Mr. E. ¥. Powers had resigned his post 
‘as managing director, which had resulted in a considerable saving. It 
‘was the earnest desire of the board to strengthen the company’s position 
in Montevideo, and in order to do that they had adopted'a new plan. 
According to the new system, they paid each person employed in 
answering calls, according to the ovules of calls answered by them. 
Thus each assistant had.an individual interest in the welfare of the 
company, -It was appatent that the attentive eniployé was most 
successful, and the natural consequence was, that all the assistants 
‘were on the alert. Should it be possible to make any further reduc- 
tion in expenses at Montevideo, no efforts would be spared to do so, 
although at the same time he must frankly say that he thought the 
:expenses there had reached their minimum. Regarding the purchase 
of the buildings at Montevideo. referred to in paragraph 3 of the re- 
port, he would assure them that that step had been taken only after 
most mature consideration. The gist of their situation was this—they 
had earned a dividend to expend the money in purchasing their offices. 
They were very much opposed to that purchase at first, and they tried 
to persuade the owner to come to some other agreement; such negotia- 
tions went on for six months, and it ended in hia saying, “ You will pay 
me my price for the buildings ormove.” Therefore as they could not move 
because of the enormous expense, and the ibility of losing sub- 
scribers, they bought the building. They had now just received a tele- 
m stating with advices from the manager, informing them that the 
wer portion of the buildings had been let at £254 per annum. In April 
last, he (the chairman) took the oy of visiting Montevideo in 
order to see the district offices, and interviewed their officials, and, as 
a result of his investigations, he was glad to be able to report most 
favourably upon the orderly management that prevailed, and also 
upon the general condition of the company’s property. As they were 
‘doubtless aware, affairs in Montevideo were still in a most unsatis- 
factory condition, and bearing that in mind, he thought the share- 
holders ought to be well satisfied with the report presented to them. 
If they continued to do as well in proportion, their position would be 
& highly satisfactory one. It waa the object of the board to have a 
sound 6 per cent. paying preference stock, which they hoped to have 
by their next year’s meeting. He then moved the adoption of the 
report and accounts. 


Mr. C: H. Sanprorp seconded the motion. 

After-a brief discussion, in which Messrs. Praed and Lock and 
others took part, the chairman’s motion was amended, and he moved 
that the report and accounts be received and adopted with the 
following addenda :— 

“That a dividend at the rate of 3 percent. per annum be declared 
on the preference shares of the company, such dividend to be not 
immediately payable, and that a committee be formed to confer 
with the directors as to the best way of carrying out or securing 
payment 

is motion was then carried unanimously, and it was agreed that 
the committee consist of Messrs. Praed, Lock, Toot and Kallick. ~ 

Mr. SanpForp was next re-elected a director of the company. 

The auditors, Messrs. Gérard Van de Linde & Son, were re-elected, 
at a remuneration of 20 guineas. - 

A vote of thanks to the chairman and directors terminated the 


The Eastern Extension, Australasia and China 
Telegraph Company. 
Tux thirty-eighth ordinary general meeting of this company was held 
on Wednesday (2nd inst.) at Winchester House, Old Broad Street, Sir 
John Pender, G.C.M.G., M.P., presiding. 

The Secretary (Mr. F. E. Hesse) having read the notice con- 
vening the meeting, also the minutes of the previous meeting, 

The CHatpman said he presumed they would take the report as 
read. He would, as usual, give them some details which would more 
or less clear up some of the points in the report, although the report 
in itself was very full and complete. The gross receipts for the half- 
year undér review had amounted’ to £246,988 against £264,878 for the 
corresponding period of 1891, showing a decrease of £17,890, of which 
over £8,000 was due to loss on exchange, and the balance to the re- 
duced rates with Australia. It was, however, proposed, at the 
request of the colonies, to shortly raise the rates to Australia by 9d. 
pes word,'so as to diminish the losses arising from the guarantee 
arrangement, which amounted to over £55,000 during the first year 
of the experimental tariff. Personally, the directors would have pre- 
ferred to continue the 4s. tariff a little longer, in order that it might 
have been fairly tested, but as the colonies were all suffering from 
severe commercial depression, and-intimated that unless the tariff 
were increased they might. have to cancel the guarantee at the end of 
the second year, the directors’ had no alternative but to acquiesce in 
their views. It was the-first time in his (Sir John Pender’s) recollec- 
tion where a Government ‘asked .anyone.:to increase their charges. 
They had generally been asked -by the commercial bodies to reduce 
rates. He might also say that when they fixed that rate at 4s., he 
advised them very strongly to make it 5s. instead of 4s.; he thought 
the reduction from 10s. to 5s..would be such a strong one that it would 
get more money ont of the 5s. than ‘the 4s.,as it would be such a 
benefit to those who used the telegraph that there would have been 
as many messages as with the 4s. rate, and the colonies themselves 
were now practically carrying out his suggestion by asking for a 
4s. 9d. rate. They (the directors) would have been better pleased to 
have tried it another year, but it was their wish to meet the colonies 
as far as possible, even in a financial matter. He was hopeful that 
the traffic would be as large at 4s. $d. as it had been at 4s. If that 
was 80, then the loss would be so insignificant as that he hoped in the 
future they would go on pleasantly and swimmingly. With regard 
to the expenditure, the working expenses had amounted to £79,621, 
against £71,476 for the corresponding period of 1891, showing an 
increase of £7,805. The usual interim dividend at the rate of 5 per 
cent. for the half-yeaxyshad been distributed, and the substantial 
balance of £70,271 was cArrie@forward.. He thought they would agree 
with him that it wat a very substantial position to put before 
them. In regard=to the working of the system, a further length of 
443 knots of the Rangdon-Penang cable was picked up, making, with 
the cable previously recovered, a total of 825 knots picked up out of 
855 knots originally laid. The cable was mostly found to be in good 
condition, and had been, valued at £42,324. £20,000 bad been 
credited to the — expenditure to replace the amount originally 
taken towards thé cost of the cable, and the balance had been placed 
as shown in the printed accounts. He had often refered to the 
repairing of their cables, and he thonght+hat a cable that had been 
down for some years,,and could now be picked up and carried else- 
where, showed that they had a property which they could well dea! 
with. Out of the picked up cable a triplicate line had been 
laid between Penang and Singapore, costing £4,974. Out of the 
— up cable a triplicate line had been laid between Penang and 

ingapore, costing £25,974. The Foochow-Shanghai section had also 
been strengthened during the half-year by the partial renewal and 
alteration of the line at the mouth of the Yangtsze-Kiang river, 
where interruptions from ships’ anchors were becoming frequent. 
The cost of this operation had been £5,307, and with the cost of the 
triplicate Penang-Singapore, it had been charged to the general 
reserve fund, which now stood at £426,642, after they had expended 
£1,162,694 out of revenue on cable, renewals, duplications, &c., since 
the formation of the company. This showed that, without increasing 
their capital, they had practically doubled the operating power of their 
system. They had really done more, because they had found out how 
to duplex their cables, which had given them an enormous cable 

wer. The contract for laying a submarine cable between Acheen 
and the company’s system at. Sumatra on account of the Netherlands- 
Indian Government had been successfully carried out, and the line 
‘had been opened for traffic. The cost of the work had, of course, 
been defrayed by the government, and the line would, he hoped, 
eventually: me a good feeder to the company’s system. They had 


the satisfaction to announce that. the competition with which the 
New Zealand cables were at one time threatened by the Government 
of that colony had been averted, and an arrangement had been come 
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to with the Government for reducing the charges over the New 
Zealand cables as foliows :— For inter-colonial messages from 8s. 6d. 
to 2s. for ten words, and for international messages from 1s. to 3d. a 
word, the Government. guaranteeing the company against three- 
fourths of the risk of any loss which might arise from the reduction, 
the company, bearing one-fourth. The value of the traffic in question 
was £26,258, the company’s risk being £4,386 if no increase of traffic 
resulted. With an increase of 50 per cent., however—which would 
not be an excessive estimate for such substantial reductions—the com- 

y’s liability would be only £3,297. Their relations, therefore, with 
i Zealand were now thoroughly satisfactory, and he hoped that all 


the parties concerned would thus derive considerable benefit in the © 


future. It had also reser for New Zealand to join in the Aus- 
tralian guarantee and receive the benefit of the cheap rates to Australia. 
The tariff between Europe and New Zealand would, therefore, be 
reduced from 10s. 2d. to 5s. 2d. per word for ordinary telegrams. 
The date for bringing the new tariffs into force had not yet been 
definitely settled, but it would probably be the 1st prox. For the 
last 20 years the company’s relations with Queensland had not been 
satisfactory, and the Government of that colony had endeavoured in 
every possible way to oppose the company. -The sum which Queens- 
land would have to pay to reduce its tariff to the same rate as that 
which prevailed in the other colonies would be only £1,000 a year. 
The principal reason for the hostility of the Queensland Government 
towards the company was because the latter adopted another route 
instead of the Queensland system when telegraphic communication 
was first established with Australia 20 years ago. A short time since 
the merchants of London went in a ee to the Queensland 
Minister of Telegraphs and urged upon him the desirability of his 
Government ape with the other colonies in the guarantee 
referred to. far, nothing had resulted from the deputation. He 
could only say that they had done everything possible to conciliate 
Queensland and to endeavour to induce the Government of the 
colony to take a different view. It was recently pointed out by a 


member of the colonial Parliament that the inferior ition which ‘ 


Queensland held in comparison with the other Australian colonies in 
this matter was prejudicial to her, and the Government were advised 
to le colony on the same footing. The Prime Minister, however, 
replied that the Government would not join in any agreement that 
would give any assistance to monopoly. Fhe Government had made 
an agreement with another company for a cable to New Caledonia, 
and the Prime Minister said he thought that they would be defeating 
their own object by assisting the Eastern Extension Company. He 
(the chairman) believed that they had agreed to pay £2,000 a year 
towards the New Caledonia cable—a project from which he could not 
see that any benefit would result to the colony. If, on the other hand, 
the Queensland Government gave up the policy which they were pur- 
suing towards the company there was no doubt that they would very 
largely benefit the interests of the colony, and he had no doubt that the 
colonists would eventually insist upon this course being taken. In 
conclusion, the chairman said he doubted whether he had been able 
on any former occasion to put a more satisfactory account of the posi- 
tion of the company before them than he had done that day. He 
then moved: “That the report and accounts of the directors now 
submitted be received and adopted.” 
— A. BEVAN costed the motion, which was unanimously 

opted. 

A vote of thanks to the chairman and directors terminated the 
proceedings. 


The Western and Brazilian Telegraph Company, 
Limited. 


TuE report of the directors for the half year ended June 30th, 1892, ~ 


to be presented at the twenty-fourth ordinary general meeti 
of the company, on the 10th inst., reads as follows:—The to 
earnings amount to £84,021, 16s. 9d., as against £104,962 9s. 7d., a 
decrease of £20,940 12s. 10d. compared with the half year to June 
30th, 1891. The working expenses amount to £39,140 16s. 8d., as 
against £38,638 10s. Od., an increase of £502 6s. 8d. Including the 
amount brought forward from 1891 (£4,486 18s. 2d.), the balance to 
the credit of the revenue account is £49,367 18s. 3d., from which has 
to be deducted £12,489 10s. for debenture interest, and £6,610 10s. for 
the debenture redemption fund, leaving £30,267 18s. 3d., of which 
£14,000 has been placed to the reserve fund. This leaves £16,267 
18s, 3d. The directors recommend the payment of a dividend of 3s. 
per share, free of income tax, on the ordinary shares for the half 
year, being at the rate of £2 per cent. per annum, carrying forward 
£1,662 5s. 3d. The shareholders will note that the falling off in the 
dividend is mainly attributable to the heavy loss on exchange which 
for the period of which the accounts treat averaged 114d. per milreis 
48 against 18d. for the oma ery period of 1891. The duplica- 
tion of the cables between Santos and Chuy has been successfully 
carried out by the Telegraph Construction and Maintenance Com- 
y, Limited, thus duplicating the system throughout between 
ernambuco and the River Plate. The cables have also been 
duplexed between Pernambuco, Rio Janeiro, and Santos, and a con- 
tract has been entered into, and is now in course of completion, the 
materials being on the spot, for the extension of the duplex system 
to Monte Video. It will be seen from the above that the company 
Will shortly have the duplicated line duplexed throughout the entire 
length of its main system, viz., from Pernambuco to the River Plate. 
The competitive cable projected between and Pernambuco, 
Brazil, has now been laid. Since the last meeting, the Pacific and 
European zolegmaph Company, the object of which was then fully 
explained, has been formed, and the erection of the lines between 
Buenos Ayres and Valparaiso is being actively pushed forward and 
4pproaches completion, 


Aluminium Company, Limited. 

Tue report of the directors for the 12 months ending June 30th, 
1892, states that, though the trading account still shows a loss, the 
prospects of the company are more- hopeful than they were, 
and the directors believe that the coming year will see their 
policy of perseverance: justified. Heeley Mills are now closed. 
Although the profit and loss account at Oldbury shows an adverse 
balance, accounts were prepared and audited to December 3ist, 1891, 
showing that the loss was all prior to that date. For the second half 
of the financial year the profit was about £2,600. Moreover, this 
profit was earned on a plant of only one-third of the capacity of that 
which the company now has at its disposal, and in face of large re- 
ductions in the actual selling price of sodium, which have been made, 
not by reason of competition, but to secure its employment in new 
chemical industries. Within the last few months Mr. Castner has 
invented a new electro-chemical process, directly connected with one 
of the largest chemical industries in England, which the directors 
believe will prove extremely valuable, and they have decided to put 
up plant, with a view to working the process commercially. They 
propose an issue of £12,000 “B” 10 per cent. debentures, to be se- 
cured as a first charge on the new process, and as a floating security 
on the undertaking of the company, subject to the first debentures. 
The debentures will be repayable within three years, so as not to 
become a permanent charge. The amount raised by these debentures 
will be sufficient for the requirements of the company, including the 
erection of plant for the new process. 


International Electric Syndicate.—A notice in the 
London Gazette states “That a petition for the winding up of the 
above-named company by the High Court of Justice waa, on October 
25th, 1892, presented to the said court by George Herbert Hodgson, of 
Kirkfield, Baildon, Shipley, in the county of York,loom manufacturer, 
ashareholder of the said company, and that the said petition is directed 
to be heard before the court sitting at the Royal Courts of Justice, 
Strand, London, on Wednesday, November 9th, 1892, and any 
creditor or contributory of the company desirous to support or oppose 
the making of an Order on the said petition, may appear at the time 
of hearing by himself, or his counsel for that purpose ; and a copy of 
the petition will be furnished to any creditor or contributory of the 
said company requiring the same by M. Webb and Sons, Barbican 
Chambers, Aldersgate, E.C., solicitors for the petitioner, on payment 
of the regulated charge for the same.” 


Electrical Assets Purchase Company.—The London 
Gazette announces that a general meeting of the members of the above- 
named company will be held on the 28th day of November, 1892, at 
two o’clock, at Wm. R. Taylor Carr’s, the liquidator’s, offices, Monu- 
ment House, Monument Yard, E.C., in order that there may be laid 
before them an account showing the manner in which the winding 
up has been conducted, and the property of the company disposed of, 
and in order that the said company may hear any explanation that 
may be given by the liquidator; and-also in order that an extra- 
ordinary resolution may be passed for determining the manner in 
which the books, accounts, and documents of the company, and of 
the liquidator, shall be disposed of. 


Blackpool Electric Tramway Company.—The London 
Gazette announces “ That the creditors of the above-named company 
are required, on or before the 30th day of November, 1892, to send 
in their names and addresses, and the particulars of their.debts or 
claims, and the names and addresses of \their solicitors (if any), to 
John Oddie, of Halifax, accountant, the liquidator of the said com- 

y, and, if so required, by notice in writing from the said liqui- 

tor, are, by their solicitors, to come in and prove their said debts 
or claims at such time and place as shall be specified in sucli notice, 
or in default thereof they will be excluded from'the benefit of any 
distribution made before such debts are proved.” 


Stock Exchange Notices.—Applications have been made 


to the Stock Exchange Committee (1) to appoint a special settling © 


day in, and to grant a quotation to: National Telephone Company, 
Limited—90,950 third preference shares, Nos. 1 to 90,950. (2) To 
allow the following securities to be quoted in the Official List :— 
National Telephone Company, Limited—Further issue of 6,378 ordi- 
nary shares, Nos. 447,435 to 453,812. Reuter’s Telegram Company, 
Limited—Further issue of £1,000 shares. 


Eastern Telegraph Company.—The Eastern Telegraph 
Company, Limited, announce that they are prepared to issue to the 
holders of their 5 per cent. debentures, redeemable at par in August, 
1899, an equal nominal amount of their registered perpetual 4 per 
cent. mortgage debenture stock in exchange. Full’ particulars and 
the necessary forms can be had on application at the company’s 
office. 


TRAFFIC RECEIPTS. 


The City and South London Railway ry 3 The receipts for the week 
ending October 30th, 1892, amounted to £889; corresponding month, 1891, 
£802; increase £87; total receipts to date, 1892, £14,272; corresponding 
period, 1891, £12,973; increase £1,299, 

The Cuba Submarine Telegraph Company, Limited. The estimated traffic 
receipts for the month of October amounted to £3,400, as against £3,366 
in the corresponding month of last year. 

The Direct Spanish Telegraph Company, Limited. The estimatdd receipts for 
the month of October, 1892, amounted to £2,307, against £2,436 in the 
corresponding period of last year. 

The Eastern Telegraph Company, Limited. The traffic receipts for the month 
of October, 1892; amounted to £61,069, as against £60,874 in the correspond- 
ing period of last year. . ’ , 


‘The Western and Brazilian Telegraph Company, Limited. The receipts for the 


week. ending October 28th; after deducting 17 per cent. of the gross 
Linaited, payable to the London Platino-Brasilian Telegraph Company, 
amounted to £3,099. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Closing 
Present Stock or Quotati Quotati uring week endin 
Issue. Share. October 27th. November Sra. 1992, 
Deb and to Bearer| 100 100—103 100 —103 
250,0002| African Direct Telegraph, Ltd., 4 Regd. and to 00— I nce men 
2,876,1401 do. 6p.c. 91—92 |. 91 90 

130,000 | Brazilian 10 11 — 114 113 11 10 

53,2002} Do. do. 65p.c.Bonds... 100 100 —103 100 —103 

75,0007 Do. do. 5 p.c., 2nd Series, repayable in ‘Jane, 1906 ... 100 103 —107 103 —107 tee ee 

77,978 Brush Electrical Engineering Ordinary, Nee. 1 to 416 . 3 $— 3— 3 

75,000 Do. do. Non cum. 6 p.c. Preference, os. 1 to 2 24— 2 2 

40,000 | Chili hone, Limited, Nos. 1 to 40,000 5 4 

50,000 | City and South London Railway, Nos. 1 to 50,000 ... 10 24— 3} 

30,152 | City of London Elec. Ont. 40,001-70,152 10 107— 11 11 | 103 

$7,716,000 | Commercial Cable, Capital Stock a | $100 168 —173 168 —173 | 171 vise 

224,850 | Consolidated hone Construction and Maintenance, Limited ... 14/- i 4 a os “ 

20,000 | Crom: & Co., 7 Cum. Pret. Shares, Nor 1 to 20,000 5 5 = 

16,000 | Cuba ph, Limi 10 114— 12 114— 1 ose 

1 10 C. Preference eee "lea eee 17 17 1 gee 

200,001 5 bs. (1879 issue), . August, 100 va 

1,200,0002 Be. 4 Martgace De Stock | 112 —115 109 —112 xd| 111 110 
250,000 | Eastern Australasia and China Telegraph, Limited _.,, 10 15g— 15§ 153— 15 15 154 

70,6001 { Do. 65p.c. (Aus. Gov. Sub.), Deb., reg. 100 1038 —106 193 —106 
250,2001| Do. do. Bearer Nos, 1050—9,975 and 4,327 100 | 103—106 | 103 —106 
$20,0002, Do. Debenture Stock Stock | 109 —112 109 —112 111 

122,400 { an p. Mort. Deb. } 100 | 103 —106 | 103 —106 | 105 
163,7007 Do. to bearer, Nos. 2,344 to 5,500 oy 103 —106 103 —106 eee si 
300,0007 4 c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 103 —106 103 —106 
100,000 Potent Oorper Depositing Ltd, Nos,1 166,780 2 2 a 4 

82,395 Blmnore's Copper 08. 1 to 70,000 , = § 1i— 14 4 

20,000 | Fowler-Waring Nos. 301 to 20,300 ... (£4 10s. only paid) 5 1— 2 i 2 2 a 
180;227 | Globe Telegraph 10 10}— ist 104— 1 ish 105%, 

O86. 7 to 4 oor eee 
9,6007 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 1 

50,000 India Hubber, Gutta P "Percha and tip Bob Works, Limited 10 214— 22 214— 22 22 
200;0002 a 100 102 — 102 —104 

17,000 Indo Telegraph, fin 25 43 — 45 43 — 45 xd). ... 

11, Internati: 22,667 to 34,000... ... 10 3 24— 34 val 

49;900 |* 6,101 to 50, ) 10 
5 p.c. Guppy, Li. 105,000 in bonds of £10, (£9, paid) 
National Limited, N 1. ‘to 438,984 eee eee j 

15,000 Do. 6 p.c. Cum., 1st Preference .. ie ie 10 14.— 144 14 — 144 144 14 

15,000 Do. 6. p. c. Cum, 2nd Preference 10 p14 14 Bes 
726,4771 Do. 4% p.c. Deb. Stock Proy. Certs. fully-paid 111 —113 111 —113 1124 
48,0007 | New Telephone, Limited, Nos. 25,901 to 74,700 __... 10. 1j— 2% 4 1}! 

15,689 Bt. James's & Pall Mall Electric Light Co., Ord, 

wan Limited . id) 5 

37,350 | Telegraph Construction Ty nareael Limited only pai 12 44 — 46 44 — 46 454 i 
150,0007 Do do. 5 Bonds, red. 1894 100 103 —106 103 —105 

58,000 | United River Plate 5 24— 2% 23— 23 

271,4007 Do. Li De bentures 100 100 —103 100 a 

30,000 West Coast of Americn Telegeaph, 10 3 — 4 
150,0002 do. do. 8 p.c. Debs., repayable 1902 ... 100 103 —107 103 —107 

64,242 | Western and Brazilian Telegrap 15 9 

33,129 Do. do. do. 5 p.c. um. Preferred .. 7 6— 64 

33,129 Do. 3 23— 23 24 
184,1002 Do. do. do. 6 p.c. Debentures “A,” 1910 ... 100 105 —108 105 --108 
230,1002 Do. 6 p. c. Mort. Debs., series “ B” of '80, red. Fob., 1990 100 105 —108 105 —108 a é 

88,321 West India and Panama h, Limited 10 lg— 18 1} lia 

34,563 Do. do. 6 p.c. 1st Preference 10 10 — 104 10 — 105 107, ; 10 
4,669 Do. do do. 6 p.c. 10 9 94 9 
80,0002 Do. do. 5 per cent debentures ay 2 No. 1 to 1 to 1,000 100 103 —106 103 —106 1 105 
$1,536,000 | Western Union of 8. p. c. lst (Building) Bonds | $1,000 123 —128 120 —125 xd 
171,0007 10) 100 —103 100 —103 
,900 Ord., Nos. 101 to 42.953 5 54— 6 6 58 5} 
* Bubject to Founders’ Shares. + Quotations on Liverpool Stock Exchange. . Banx Rare or Discount.—8 per cent. (October 20th, 1892). 
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THE FINANCIAL RESULTS OF THE FRANKE- 
FORT ELECTRICAL EXHIBITION. 


THE preliminary estimates concerning the probable expen- 
diture and receipts at various exhibitions generally differ 
considerably from the actual results eventually obtained. 
Sometimes the figures are on the right side, but more fre- 
a deficits occur. The late Electrical Exhibition at 

rankfort-on-the-Main forms no exception. A preliminary 
report as to the financial results was issued by the committee 
at the end of last December, and on Friday evening last a 
well attended meeting of the “ Further Committee,” under 
the presidency of Dr. Humser, was held in one of the halls 
in the Palmengarten in Frankfort, to receive the report 
drawn up by the Managing Committee regarding the 
financial results of the exhibition. 

The report referred first to the causes which had brought 
about a greater expenditure and a less income than had been 
anticipated in the first and second estimates. The total 
amount disbursed was £66,304, of which £34,500 were upon 
the buildings and £31,804 on general working. As the 
— had been calculated to attain £56,475, the 
additional outlay came to £9,829, £3,714 of which devolved 
upon the buildings, and £6,115 on working expenses. After 
dealing with individual items, the report referred to the 
Lauffen line, and particularly in connection with the 
remarks made by Herr von Stephan on January 30th, 1891, 
on the occasion of the discussion in the Diet of that portion 
of the Budget concerning the Postal Administration. After 
speaking generally of the installation, its prospects and 
probable effect on the great and small industries of the 
country, Herr von Stephan remarked that he only wished to 
show that the money asked to be granted to assist in the 
carrying out of the project, although the amount was incon- 
siderable, would be utilised to the best advantage. Though 
these remarks were greeted with shouts of “ Bravo!” and 
the financial support, after the warm words uttered by Herr 
Von Stephan, seemed sure, yet it was withheld ; and the 
preliminary estimate by the Imperial postal authorities for 
the erection of the Lauffen-Frankfort line was also greatl 
exceeded. The first estimate by the Imperial Chief Postal 
Administration, for that part of the installation to be put up 
on the Imperial Telegraph district, amounted to £1,050 ; 
the second to £2,490; and the third to £2,956; whilst 
lastly, £3,621 had to be liquidated by Frankfort. The 
portion of the line in Wiirtemberg, estimated to cost £300, 
was only exceeded by about eight shillings. The amount to 
be paid towards the Lauffen line by the exhibition was 
£4,532, but from this had to be deducted £2,585 which had 
been contributed in various quarters; thus the exhibition 
actually only had to hand over the sum of £1,947. 

It had not been anticipated that much expenditure would 
be incurred in connection with the Test Committee. It was, 
however, found that with the growth of the exhibition, and 
the work and apparatus of the committee, and therefore the 
expenses, so much increased, that a special account had to be 
established for it. As this state of affairs had not been fore- 
seen, a number of gentlemen combined to meet the costs of 
the Test Committee, in so far as means were not at disposal 
to accomplish this object. Fortunately it had not been 
necessary to call upon these gentlemen for their guarantee. 
The total expenses of the Test Committee had been estimated 
at £1,400, to which the Society of German Engineers had 
contributed £100. This matter had not yet been settled, but 
it was not considered that the £1,400 would be exceeded. 

Coming to deal with the receipts, the report stated that 
only in a few instances had the amounts of the estimates not 
been realised, whilst in various other cases much higher 
receipts were obtained than had been expected. The total 
income amounted to £71,194, thus having as against the 
outlay of £66,304 a balance of £4,890. The committee 

ro , in accordance with an agreement with Herr von 

iller, to hand over to him 15 per cent. (£734) of the 
balance, as compensation for his disbursements, and to devote 
half of the surplus of £4,156 towards repaying the subsidies, 
amounting in all to £2,702, granted by the Municipality, the 
Chamber of Commerce, the Metallgesellschaft, and Herr 
Mor. Oppenheimer, whilst the other half of the surplus 
would be utilised in helping to reimburse the exhibitors for 
£9,003, which they had paid for space and power. The re- 


payment in the case of the subsidies amounted to about 77 
per cent., and to exhibitors 23 per cent. 

Herr Sonnemann briefly explained the reason for the 
difference between the preliminary surplus mentioned last 
December and that actually existing, various expenses having 
had to be met. With regard to the additional expenses for 
the Lauffen experiment, he remarked that it might have 
been possible to reduce the amount which the exhibition had 
to pay if the postal authorities had communicated at the 
proper time a correct estimate. They might then have been 
enabled, as a cessation or restriction of the experiment was 
out of the question, to secure other donations, and in this 
connection it might be mentioned that when the estimate 
had been reached no further contributions were received 
towards the experiment. The surplus had not permitted of 
all the obligations of the exhibition being fulfilled towards 
exhibitors, the town, the chamber of commerce, &c. 

The “ Further Committee” adopted the report, discharged 
the Managing Committee, and expressed its approval of the 
proposed method of dealing with the surplus. 

Dr. Humser then thanked the Managing Committee and 

rticularly Herr Sonnemann, for the energy displayed by 

im in the interests of the exhibition for nearly three years. 
This was warmly approved, and Herr Sonnemann in acknow- 
ledging the compliment, included the members of the various 
committees. At a supper subsequently given, a wish was 
expressed for the holding of a trade exhibition in Frankfort 
before the close of the century, and that the members of the 
Electrical Exhibition committees should participate in it. 


SCIENCE AND ART AT SOUTH 
KENSINGTON. 


Ovr learned friends of the Engineer, with the Greek noms 
de guerre, are still unhappy about the future of the embryo 
engineer. 

“Tt is high time that the shortcomings of the Science and 
Art Department were pointed out,” says Sigma Sigma; and 
forthwith proceeds to demolish the system of engineering 
examinations in vogue at South Kensington. On the other 
hand, Omicron Pie takes up the gauge and expresses his 
willingness to break a lance on behalf of the engineering 
science classes. 

There has been much cry and very little wool so far, and 
there seems to be no good in an extended correspondence 
on the subject. A proposal made by Sigma Sigma for the 
establishment of independent classes for students is, however, 
worthy of serious consideration by all large firms of engi- 
neers. Some years ago, when leading draughtsman, this 
gentleman, in conjunction with the chief, organised a series 
of classes open to any of the employés on payment of a small 
fee. These classes were held in the drawing office, which 
was lent by the firm for the purpose. The subjects dealt 
with in lectures and practice included the production and 
properties of raw materials ; the elements of pure dynamics ; 


dynamics applied to problems in machine designs ; mensura-. 


tion, &c., &c. ; geometrical and mechanical drawing, and 
graphic calculation. They were all treated from a thoroughly 
practical standpoint, the first object being the training of 
apprentices to fit them for the drawing office staff. A com- 

titive examination for admission to the drawing office was 
instituted at the same time. 

This scheme is not a new one; but it is very rarely 
practised. Indeed it would appear that few firms take the 
question of apprenticeship in a serious light. If a pupil 
pays a premium he is supposed to pass throwyh certain, or 
all, of the shops, and perhaps to spend a few months in the 
drawing office ; but it is neither the special business nor the 
interest of any one to see that the lad makes the best of his 
time, and so the result depends greatly on the youth himself. 
If the apprentice be bound for a period of years without a 
premium, he stands a better chance, since he will, at all 
events, be compelled to work ; but unfortunately he is likely 
to be kept to a few special classes of work—driving machine 
tools, perhaps—and therefore has no great chance of becoming 
a good all round man. The old system of seven years’ ap- 
prenticeship, when shops were smaller and master and man 
more in touch with each other, had. its undoubted advantages, 
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and most of the engineering giants of the'first-half of this 
century were produced under it. Technical education, com- 
petition, and even the general progress of machine produc- 
tion, have tended to make the old system almost a 
and perhaps, as a whole undesirable ; but there is a chance of 
a break down taking place during the transition to the new 
conditions necessitated by the present state of the engineering 
es. 

That technical education, rightly appreciated and properly 
applied, will ultimately turn out as good men as the old 
system did is our firm conviction, but some connecting link 
between theory and practice, such as that proposed by Sigma 
Sigma, seems to be necessary, if only as a stop-gap until 
something better is arranged. We should be glad to hear 
that many of the larger firms employed in the production of 
electrical machinery had taken this suggestion to heart, and 
that classes for the employés conducted by the staff, or with 
the assistance of ples aid, were in vogue. 


IRISH’S THERMO-ELECTRIC ARC LAMP. 


In order that arc, incandescent, or alternating circuits with 
single, double, or magazine of carbons may be run singly or 
in series, and give a light varying from 500 to 3,000 candle- 
poner according to the energy supplied, and also to burn 
rom. 8 up to 86 hours, or more for each trimming, the 
inventor of Irish’s thermo-electric arc lamp has returned 
to first principles in the same way as he did in designing his 
thermo-electric telephone photo-electrograph, phonolytic 


Fia. 1. 


automatic cutouts, resistance regulators, and many other 
thermo-electric devices, several of which we have described. 

In the present instance he simply substitutes for the 
electro-magnets usually employed to actuate arc lamps, a 
metallic strip affected to expansion by the thermal effects of 
the current passing through it to su Py the lamps of which 
it forms a part. In combination with the thermal expanding 
strip he employs a bearer and counteracting spring. The 
thermal strip, bearer, spring and arc form a_ beautiful 
automatic thus : 


When the circuit is closed the thermo strip will expand by 
reason of the current, allowing the spring to recoil and raise 
one end of the bearer, which also lifts the upper carbon, 
thereby establishing the arc ; then, as the are varies in 
length, so in proportion will its resistance vary, and so will 
the length of the thermal strip correspondingly vary. This 
strip regulates the length of arc, and gradually and imper- 
ceptibly feeds the carbon so as to maintain a constant length 
of are with an unvarying light. 

Lamps may be removed from a circuit of low to a circuit 
of high tension, or to an alternating circuit, and vice versa, 
and work perfectly. The lamps are easily and quickly 
adjusted while burning, and may readily be regulated to give 
a maximum length of are by altering the length of the 
thermal strip by means of the nurled nut. 

On high tension circuits the best regulation is when the 
hissing ceases, and on alternating circuits when the lamps 
burn without noise, or with very little noise. On very low 


tension circuits the most satisfactory working limit of arc 
is reached just before the hissing appears. 

Each lamp is provided with an automatic cut-out, as well 
as a hand switch, not shown in the figures. 

The automatic cut-outs on a lamp running on an incandes- 
cent circuit will, as it operates and cuts out the lanip, intro- 
duce a resistance equal to that of the lamp when burning. 
It also makes the burning of each lamp of the series inde- 
pendent. 

On an are or alternating circuit the cut-out simply bridges 
the lamp terminals whenever the lamp circuit opens for any 
reason. The cut-out will only act when the lamp fails. This 
arrangement prevents lamps while burning from being 
affected by others that may become faulty on the same circuit, 
or have consumed their carbons, and it permits of lamps 
being trimmed while others on the same circuit are in use, 
should the hand switch be out of position. A shunt of high 
resistance is preferably employed with the arc lamp, but the 
simple automatic shunt without resistance gives excellent 
results. 

Fig. 1 represents a simple form of single carbon lamp to 
burn from eight to seventeen hours on any circuit. 

Fig. 2 is an enlarged view of the feed mechanism, showing 
the bearer, spring, and thermal strip actuating differential 
clutches, which feed the carbon pencil directly, without the 
aid of the usual rod. The chief advantage of this is that a 
carbon double the usual length may be used, and the resist- 
ance of the carbons remains a constant factor whatever their 
variation in length. 

Fig 3 is from a photo of one of the first models of a 
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double carbon lamp, The upper carbons fall by gravity or 
their own weight. The lower carbon is raised by pressure of 
the mercury contained in the bulb. This lamp runs about 
seventeen hours without attention. 

Fig. 4 illustrates a magazine lamp. The carbons in the 
upper magazine fall in succession, with their tapered ends 
entering a cavity in the top of the one preceding it. The 
drop of the successive carbons occurs when the lowermost 
one is about half consumed. 

As the carbons burn away and become shorter, the point 
of junction becomes so heated as to temporarily soften 
the sealing compound contained in the cavity end cement 


Fic. 4, Fig. 3. 


the two carbons together, so that they feed out as one con- 
tinuous pencil. The carbons in the lower magazine also 
dovetail and cement together in succession as they feed up. 

_ The lower magazine contains a quantity of mercury which 
is employed to force the burning carbons up when the current 
passes through the lower . trip permits of it. 

When the circuit is closed the upper carbon will be raised 
and the bottom carbon lowered. The upper one is raised 
twice the distance that the bottom one is lowered, thus 
maintaining the arc in a constant focal position. 


REVIEW. 


Electric Traction on Railways and Tramways. By ANTHONY 
REckENzAUN, C.E, Published by Biggs & Co., Salisbury 
Court, Fleet Street, E.C., 1892. 


_ Mr. Reckenzaun labours under two serious disadvantages 
in publishing his long promised work on traction at the 
present time. In the first place he has been anticipated by 
Messrs. Crosby and Bell, and secondly, so little traction work 
las been done on this side of the Atlantic that necessarily 
he has had to borrow extensively from American writers. 
However, he has made the best of his opportunities and his 
book is certainly interesting and instractive. As a whole it 


partakes of the character of a rechauffé, and is chiefly a 
collection of facts culled from the American and European 
technical press of the past few years. From this remark 
readers must not imagine that we depreciate its value, for so 
great a mass of data relating to one particular subject cannot 
fail to be useful to the specialist, and, moreover, the subject 
matter, though roughly arranged, is get-at-able by means of 
a convenient index. In the preface the author states that 
his aim has been to summarise as concisely as possible the 
present state of electric traction, and certainly he has 
succeeded. 

The first chapter, after a terse historical introduction 
to the subject, deals with the magnetic field, and we are 
somewhat surprised to find the method introduced by Mr. 
Kapp some eight years’ ago employed for the calculations. 
We thought the advantages of Dr. Hopkinson’s method 
had been sufficiently recognised amongst both English and 
American engineers to make its adoption general. Mr. 
Kapp’s plan consists in approximately pre-determining the 
characteristic curve ; whereas, Dr. Hopkinson constructs an 
actual curve from experimental data and bases the design of 
the machine on the results thus obtained. We even thought 
that Mr. Kapp himself had been converted, but we suppose 
we are mistaken. The chapter concludes with Dr. Silvanus 
Thompson’s time-honoured diagram for graphically finding 
the condition of maximum activity of a motor. And we are 
told again that this maximum occurs with an efficiency of 
50 per cent. 

Chapter II. is devoted mainly to the discussion of the 

wer and current rate for a typical line with 12 cars, and it 
is shown that the consumption of fuel per car mile will be 
about 7°3 lbs of coal, and that this compares very favourably 
with that required for steam traction. The relation between 
the ampéres and power for different grades is shown graphi- 
cally in diagrams designed for series, shunt, and compound- 
wound motors, and the respective advantages and disadvan- 
tages of the three, when used with a rheostat, are shown. A 
diagram for a series motor with subdivided fields and no 
starting resistance is also given ; and in the case in point 
the efficiency never falls below 60 per cent. Mr. Reckenzaun 
has paid special attention to load diagrams and he shows the 
important lessons that may be learned from their careful 
study. The very “character” of the driver, he says, may 
sometimes be determined if. only one car be running, and so 
the importance of skilful driving is made apparent. 

Figs. 20 to 22 are the load diagrams obtained from 
three different systems of electric cars on the overhead 
trolley line at Des Moines, U.S.A. The tests were made 
under similar conditions and the cars operated by the same 
driver. The first car was fitted with two 15 H.P. Thomson- 
Houston motors; the second with two 15 H.P. Sprague 
motors ; and the third with a pair of 15 H.P. Westinghouse 
motors. The tests show that at starting from 20 to 50 E.H.P. 
are required. The average speeds of the three cars varied from 
20 to 24°49 miles per hour, and the corresponding average 
electrical horse-powers absorbed varied from 13°6 to 15°49. 
The speeds in the three cases being so different it is not 
possible to say that any one of these motors is superior to 
the other two. Yet the diagrams are full of interest to 
the specialist. Tie author states that the mean tractive 
force on general tram roads varies between 30 lbs. and 50 
lbs. per ton, although, under specially favourable conditions, 
it may be as low as 20 lbs. 

Referring to the method of supporting part of the motor 
on the rolling axle, Mr. Reckenzaun claims for it the advan- 
tage that it assists the starting of the car. He says, on page 
110, “as the car starts there is an initial torque upon 
the armature which, before the car wheels begin to rotate, 
tends to compress the spring, which in resuming its 
former shape helps to start the car.” We do not see the 
force of this. A spring in the drag-bars of a tramcar does 
not lessen the pull required to overcome the inertia of the 
car at starting, it only tends to lessen the shock on the 
horses. And likewise the spring which carries part of the 
weight of the tramcar motor only tends to lessen the initial 
shock to the armature. 

Speed regulation devices, brush and switch details, car 
wirings and motor gearings, are discussed at some length. 
We find the author still strongly advocating a worm 
and worm wheel for tram-car work. Experience has 
always been opposed to the use of high speed worms, and 
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it is certainly remarkable that the extended practice in 
America points most strongly to the use of spur gearing in 
ite of the compactness and simplicity of worm gearing. 
he gearless motor is not referred to at length, for the author 
recognises the difficulties in the way of slow speed motors for 
tram-car service. 

In Chapter V. the construction of overhead and under- 

ground lines is treated in a thorough manner, and illustrated 
by reference to prominent installations. A tribute is also 
paid to the versatility of Professors Ayrton and Perry, who, 
to quote the author, “ were far too early with their exceedingly 
clever devices.” It is undoubtedly a fact that the principles 
and many of the details of electric traction plants were fully 
descri — engineers quite ten years ago. 
Mr. Reckenzaun has discussed very fairly the position of 
accumulator traction, and does not hold out any visionary 
hopes of a cheap and efficient battery from developments of 
the types now most in vogue. 

The sixth and seventh chapters are mainly a description of 
various well known traction plants and a “réswmé of the 
writings and expressions of several prominent electrical 
engineers ;” the contents are more or less familiar to the 
readers of the technical journals, and so are chiefly of value 
to the student for reference. A large number of tests—some 
old and some not to our —e previously published— 
taken on different lines are decidedly interesting : those re- 
—— the City and Sonth London Electric Railway 
especially so. 

r. » ke has also collected the figures of the work- 
ing expenses for a number of lines in Great Britain, Euro 
and America, and these give a ready means of estimating the 
probable working costs of any scheme which may be pro- 
posed. Summarising the results, he shows-that in only one 
case (Frederal Street and Pleasant Valley Railway Company, 
Pittsburg, Pa., where the conditions are exceptionally severe) 
does the ratio of operating expenses rise above 60 per cent. 
of the gross receipts ; and that in most it averages from 48°6 
to 57°8 per cent. For horse traction the average ratio of 
expenses is 80 per cent. of the receipts. This clearly de- 
monstrates why electric traction meets with so much approval 
wherever it has been tried. 

“ Electric Traction” is much better edited than the last 
work published by Messrs. Biggs & Co., although it shows 
signs of careless reading in places. The paper, printing and 
illustrations are good, and the volume is of handy size for 
reference. On the whole we congratulate Mr. Reckenzaun, 
and —— with him for having been to some extent fore- 
stalled by Messrs. Crosby and Bell. 


NEW PATENTS—1892. 


18,538. ‘A new construction of underground conduit for electric 
conductors.”” Dated October 17th. (Complete.) 

18,542. “ rovements in certain brackets or supports for electric 
arc lamps, applicable also for supporting lamps of other kinds.” 
J.K. Gpinprop. Dated October 17th. 

18,602. “Improvements in electrical appliances for canes and 
articles.” §. D. and O. J. Dated October 


18,655. “Improved buildings with mears of access thereto to 
supply them with water, gas, also electric light, with electric and 
= power, and means to abate smoke.” H.SHaw. Dated October 

and o vessels, and for er purposes.” J. H. Barry. 
Dated October 18th. 

18,681. “ Improvements in underground conductors for the distri- 
bution of electricity.” 8. W. Baynes. Dated October 19th. 

18,695. “ Bannister’s new and improved electric railway signal and 
point working system.” C.A. Bannistur. Dated October 19th. 

18,700. “ Improvements in electrical ceiling roses.” T. G. Pooum 
and WoopHovusk & Rawson Unirzp, Limirep. Dated October 19th. 

18,716. ‘“‘ Improvements in electric wire or cable conductors or 
conduits.” A. K. Foorm and H. R. Porrmr. Dated October 19th. 

18,732. “Improvements in the regulating devices of alternate 
current arc lamps.” J. 8. Farrrax. (Communicated by Messrs. 
Schuckert & Co., Germany.) Dated October 19th. (Complete.) 

18,763. “ Improvements in and relating to electric apparatus for 
playing mechanical pianos, organs, and other keyed musical instru- 
ments.” A.A. MuenizRr. Dated October 19th. 

18,789. ‘An improved method of registering the value of an elec- 
trical current on one meter where the price per unit varies for differ- 
ent services.” G.H. Driver. Dated October 20th. 


- 18,807. “Electrodes for secondary batteries.” EH. ANDREOLI. 
Dated October 20th. 

18,817. “Improvements relating to galvanic batteries.” J. A. 
MoMoutten. Dated October 20th. 

18,844. “ in dry cells or galvanic batteries.” H. 
Dated October 20th. 

18,847. “Improvements in alternating current motors.” H. F. 
Jozt. Dated October 21st. 

18,866. ‘Improvements in and connected with the protection of 
electrical conductors and fittings.” A.Jamrmson and C. R. G. 
Dated October 21st. 

18,868. “Improvements in unions for electric chandeliers.” E. 
Baer. October 21st. 

18,878. “Improvements in the connections of the parts of earth- 
enware articles employed in connection with electrical switches, cut- 
outs, ceiling roses, and the like.” T.Tayton and W. TUNNICLIFF. 
Dated October 21st. 

18,926. ‘“ Improvements in switch lamp holders for electric light- 
ing purposes.” F.G.Howarp. Dated October 22nd. 

18,966. ‘Process for the electrolytic of compounds 
of metals and sulphur.” Srmens Bros. & Co., Luwrrmp. (Com- 
municated by Messrs. Siemens & Halske, Germany.) Dated October 


18,982. “ in telephonic apparatus.” E. P. Davis. 
Dated October 22nd. 

18,994. “Improvements in electro-magnets.” I. A. Timmis. 
Dated October 22nd. 

19,019. ‘ Improvements in arc lamps.” F.JukEs and J. CHARLES. 
Dated October 22nd. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1891. 


The Price of all Specifications (old and new) is now 8d. each. 


4,479, “ ee means for insulating underground electrical 
conductors.” F. H. C. Moraan-Grenvittz. Dated March 12th. 
The inventor threads upon the conductor, either before or after in- 
troduction to the pipe, a series of hollow cylinders, perforated 
spheroids, or other conveniently-shaped bodies resembling “‘ vertebree,” 
and made of earthenware, glass, or other suitable non-conducting 
material. The pipe is then filled with oil. 2 claims. 
4,881. ‘“ Improvements in electric tramways or railways.” A. M. 
(A communication from abroad by S. Schuckert & Co., of 
Nuremberg.) Dated March 18th. A continuous conductor is laid on 
the floor of a sealed tube, preferably of non-magnetic material, and 
is in the form of a flat strip. Along the upper side of, and within, 
the tube is fixed an intermediate sectional conductor whose lengths 
correspond to, and are respectively connected by wires with, the sec- 
tional conductor with which the brushes on the car make contact. 
The sections of the intermediate conductor are insulated from each 
other, and from the main conductor, but are capable of being put in 
electrical connection therewith, by a mass of iron filings, or other 
divided form of that metal, which is caused, under the influence of 
magnetic induction exerted by electro-magnets mounted beneath the 
car, to bridge ovér the space between the continuous and the inter- 
mediate sectional conductor as the car travels along, thus putting the 
former continuously into electrical connection with the sections of 
the sectional conductor with which the brushes on the car for the 
time being make rubbing contact in the usual manner. 3 claims. 


5,461. “Improvements in masts and trolleys for the overhead 
system of electric traction.” A. Dickunson. Dated March 28th. 
A mast, formed of metal or other approved material, is attached, near 
the heel, to a car, dummy or motor, by means of a ball and socket 
joint so as to allow the mast to radiate in any direction, the radiation 
being controlled and adjusted by means of springs attached near to 
the heel of the mast, the springs being secured to a loose collar 
working on the estal of the ball and socket, or in other suitable 
manner. The radiation of the mast is further controlled by means of 
adjustable buffer springs which are secured, in any desired position, 
to a frame attached to the before-mentioned pedestal of the ball and 
socket, or other suitable means. To the point or head of the mast is 
fitted a trolley, or collector, hinged so as to give it lateral play in any 
direction, the wheels of the trolley or collector, which are intended to 
work under the wire conveying the electricity, are protected and kept 
in position by means of guides which extend above the said wire con- 
veying the electricity, the guides work upon a pivot or hinge, and are 
kept in position by means of a spring or springs which permit of the 
guides opening to pass any obstructions. 1 claim. 

5,713. “Improvements in insulating electrical conductors.” 
Sypney Prrr. (Communicated from abroad by E. C. Davidson, of 
New York.) Dated April 2nd. The inventor takes a twisted ribbon 
of paper or a paper cord, and having dampened it by steaming or 
otherwise, passes it through rolls by which itis pressed into the form 
of a flat ribbon or tape. This tape has great tensile strength, and 
may be wound upon small or large conductors in any manner desired. 
One or more such windings may be applied around the wire, and 
over such winding may be wound a smooth flat ribbon as a kind of 
envelope. 2 claims. 


5,714. “Improvements in electrical conductors.” 


insulati 
8. Prrr. (Communicated from abroad by E. ©. Davidson, of New 
York.) Dated April 2nd. The object of the invention is to provide 
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an insulation with air spaces next the wire, which serve to reduce 
the static eapacity of the insulated conductor, and also to increase the 
tensile strength of the paper ribbons wound around the cond::ctor 
whereby liability of breakage and the consequent stoppage of 
machinery are reduced. To this end the inventor winds spirally 
around the conductor twisted paper. The paper may be loosely 
twisted into a somewhat rove like form, and if applied damp, will, 
when dry, contract and more firmly grasp the conductor. 6 claims. 


5,715. “Improvements in insulating electrical conductors.” 
S. Prrr. (A communication from abroad by E. C. Davidson, of 
New York.) Dated April 2nd. The p of this invention is to 
decrease the static capacity of insulated electrical conductors. To 
this end air spaces next the conductor are provided by laying cords 
against and parallel with the conductor, and enclosing the whole in 
a lead sheath. 1 claim. 


5,802. ‘‘ Improvements in holders for incandescent electric lamps.” 
W. McGezocg, jun., and A. J. McGzoon. Dated April 4th. The in- 
ventors employ a metal shell or casing, which may be like any suit- 
able known kind, comprising two parts connected together by an ex- 
ternal screw coupling ring or otherwise. In one part of the casing 
there is fixed a small block of vulcanised fibre, or porcelain, or other 
suitable non-conducting material, fitted with spring contact pins. 
In the other of the casing there is fitted a smaller non-conduct- 
ing block or disc, made with two perforations through it for the ends 
of the conducting wires. The conducting wires are threaded through 
the perforations, and have their ends fixed upon the inner side of the 
non-conducting disc by screws, with or without small plates or 
washers. The heads of the screws make contact with the spring 
pins hereinbefore referred to when the two parts of the casing are 
screwed together. The non-conducting disc and the non-conducting 
block are made, one with a diametrical rib, and the other with a 
counterpart groove, which engage with each other when the parts are 
put together, and prevent short-circuiting by a wire end accidentally 
getting across from one fixing screw to the other. 1 claim. 


5,835. “Improvements in or relating to electrical measuring or 
indicating instruments.’ A.D.Jonzs. Dated April 4th. The in- 
ventor uses a volute or coiled spring, preferably of few turns. This 
he attaches at the inner end to an axle or arbor, to which (or to the 
end of the spring) is secured the index finger. The other, or outward 
end of the spring is connected by suitable means to the moving part 
under the influence of the current, so that any motion applied to the 
outward end of the spring tends to turn the index finger to a corre- 
sponding extent. 3 


5,918. ‘“ Improvements in electric batteries.” H.I. Harris and 
W. H. Powmr. Dated April 6th. The exciting agent is a column of 
liquid, ¢.g., water, which is admitted into the cavity of the case or 
outer jar of the battery to there press upon the outer surface of the 
inner cell. The outer jar is, or may be, of iron, and the inner cell of 
sulphur. As the generation of current proceeds, a percolation of 
liquid through the side of the cell or through the diaphragm takes 

lace. Any suitable device of the syphon, or other type, is provided 
carry off the liquid which has so percolated. 3 claims. 


6,029. “Improvements in electro-depositing copper, brass and 
bronze, parts of which improvements are also applicable to other 
electrolytic purposes.” W. H. Watenn and I. A. Trwmis. Dated 
April 8th. The solution which is preferred for electro-depositi 
copper is worked at a temperature of 130° Fahr. or thereabouts, an 
isc with copper partly by a and partly by the sub- 
sequent addition of ammonia-cupric oxide. The ingredients used to 
make the solution are of special character, and are made in a manner 
peculiarly suitable to their thoroughly efficient use in this invention : 
they are:—Cyanide of potassium, containing 40 per cent. of real 
cyanide—KCN. Neutral tartrate of ammonium, made by the 
addition of ammonia water (specific gravity °880) to an aqueous solu- 
tion of tartaric acid of a certain strength. Ammonia-cupric oxide 
made from freshly precipitated hydrated oxide of copper, dissolved 
in ammonia water of specific gravity *880, in a closed vessel, until no 
more hydrated oxide is taken up. Water.—Distilled water is pre- 
a pipe water as used for the supply of towns may be used. 

8. 


6,030. “ vements in electro-depositing copper, brass, and 
bronze.” W.H. Watenn and I. A. Trmmis. Dated April 8th. Con- 
sists in the use of free ammonia in alkaline solutions for depositing 
copper, brass and bronze, by means of electricity, in conjunction with 
means for apoventing the escape of the ammoni gas during 
electro-deposition, and, if desired, for using the solution under pres- 
sure. 4 claims. 

6,318. “An improvement relating to medico-electric batteries.” 
N. Mrronern. Dated April 13th. The inventor makes short tubes 
of -percha, India-rubber, or other equivalent insulating material, 
and inserts them at the up and lower parts of the element 
between the metal thereof as fistan ing pieces, as insulators, and to 
serve ~ open of the outer as +, Te- 
tainer of the exciting liquid for a lo iod than t i 
the threads now poe 1 

6,492. “ An improved holder and shade for electric glow lamps.” 
C. Barrer. Dated April 15th. The holder comprises a cylindrical 
piece of metal, wood, vulcanite, in or other suitable material, 
provided at the bottom with a spring or springs, so arranged that 
when inserted in a candlestick (for example) the spring or springs 
serve to keep the holder firmly therein, in a vertical position. The 
upper part of the holder is tubular for a short distance down—at 
least—with two communicating holes—one on each side, preferably 
formed in a downward direction. These are intended for the two 
conductors for the lamp, which, entering one on each side from below, 
pass into the central hole to the top, and connect in any convenient 
manner with the terminals of the lamp. 1 claim. 


18,093. “ A new or improved automatic circuit-closing device for 
electric fire alarms.” E. J. ELktnaton. (A communication fron 
abroad by the Compania Electricista contra Incendios, of Madrid.) 
Dated October 21st. Relates to a device which shall automatically 
complete the electric circuit when the temperature suddenly rises to 
the point at which the instrament is set to act, but which shall not 
so complete the circuit should the temperature rise gradually, as it 
may do under normal conditions, to the said point. 2 claims. 


CORRESPONDENCE. 


Water Wheels. 

I have to thank Mr. E. Tremlett Carter for his reply to 
mine on this subject, but unless he can say that with the brake 
on the shaft of the turbine and the water measured in a 
cistern, he has got the 70 or 75 per cent. he mentions, he 
must kindly excuse me, if I persist in saying that I believe 
“ their useful effect is vastly overrated ;” and as electricians 
are now constantly called upon to put small electric lighting 
plants in country houses where water-power is to be used, 
think we had better try to find what real grounds exist for 
the general faith there is in them. 

On two occasions I have put turbines, by different makers, 
to this test, and failed to get anything like the figures 
mentioned. 

Then I went to my books and tried to find the authority 
for getting 75 or even 70 per cent., but failed. 

I found two volumes, about as much as I could carry, 

about the tests by flames at Holyoke, but on looking through 
them I returned them to the library, convinced that the 
figures were not worth the paper they are written on. 
. Mr. Carter refers me to the fact, “that the experienced 
engineers engaged in developing the power of Niagara are 
working on the lines of a design which is based on a high 
efficiency in water motors.” 

But why should I sit at the feet of the engineers of Niagara 
to learn wisdom ? 

On May 13th, 1852, I signed articles of ecg prone. 
and for more than 40 years [ have sunk shafts and made 


tunnels in every sort of material, from blue basalt to quick-. 


sand, and have made tests of every kind of machine and appa- 
ratus likely to afford data useful in my professional work— 
how are they more experienced engineers than myself ? 

The Niagara scheme I have watched from its infancy. 
There never was the slightest difficulty about it; if the 
turbines don’t realise all the work they anticipate, there is an 
abundance of water to fall back upon, to get all, and far more, 
than they will ever want. I have filed every scrap of infor- 
mation that I have met with, both in the technical journals 
and the daily press, on the subject, and I see one of my last 
notes is from the Leeds Mercury, June 21st, 1892 :—Edison 
had been called in “ to examine the ground, study conditions 
and plans, and give an opinion as to the practicability of the 
work.” He was probably consulted on the electrical features ; 
and it is also stated, “a little cheque for £8,000 was slipped 
into his hand.” He would, no doubt, say, “ Bless you, my 
children ; proceed forward.” I should expect that he was 
quite warranted in doing so. 

The “ Niagara,” like the “ City and South London Rail- 
way,” and the “ Manchester Canal” schemes, will be ve 
fine engineering feats, but I don’t think one of them will 
ever pay. 

However, those are commercial questions in which I have 
no interest; the money is much better spent that way 
amongst engineers, contractors, and workmen, than in, say, 
horse-racing or fox-hunting, to which a large portion of our 
rural population devote their wealth, having no other visible 
means of occupation. 


October 29th, 1892. 


A. L. Steavenson. 


The Problems of Commercial Electrolysis. 

Being greatly interested by the many new and strange 
things found in Mr. Swinburne’s paper, “The Problems of 
Commercial Electrolysis,” I committed them to memory, 
and have been anxiously waiting, week by week, for the 
publication of some other body’s opinion, or “The Discus- 
sion.” 

It is with great pleasure that I see you have taken up the 
matter. In view of this and the probable early discussion, I 
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have been looking up authorities, &c., and verifying my 
notes. 

‘Sometime ago, while comparing your account of the 
Siemens & Halske process (ELEcTRICAL REVIEW, Septem- 
ber 2nd) with that in the Engineering and Mining Journal, 
I came across (in the same volume) an account of the 
Hoepfner process, which contains statements at variance with 
those of Mr. Swinburne. 

This morning, while again looking over this volume (for 
M. Thofehrn’s process, p. 669), I came across a very good 
account of the chlorate of potash plant at present at work in 
Switzerland, including the “ fixings ” for the anode. 

My object in writing was to call your attention to this des- 
cription, Engineering and Mining Journal, June 11th, 1892, 
p. 615, as a reference to it, or an abstract of it, might be of 
service to your readers. 

I believe the figure $37,300 (in M. Thofehrn’s process) to be 
wrong for first cost, but have not been able to verify this yet. 


Charles Powell. 
November 2nd, 1892. 


Study of the Influence Machine. 


I am much obliged to Mr. Gray for pointing out that the 
immersion of an influence machine in oil has been previously 
tried by Hempel, of which I was not aware. The failure 
may have been due to a variety of causes, but not being 
acquainted with the details of the experiment, I do not pro- 
pose to enter into them at length. 

I can hardly agree with Mr. Gray, however, as to the 
dissipation of the charge by convection. sae 

No liquid insulator can compare with air for specific re- 
sistance, and an oil which would appear a fairly good insu- 
lator, with a reflecting galvanometer, might quickly dispose 
of the minute charge contained on a metal disc by leakage 
alone. I have endeavoured to show that what is known as 
a convective discharge is due to a severing of the lines of 
strain in the dense fields immediately around the discharging 
points ; and, this béing so, oil will, on account of its dielectric 
strength, allow of discharge by convection much less readily 


than will air. 
J. E. Taylor. 
October 31st, 1892. 


Underground Mains. 


A good deal has recently been written on the heavy leak- 
ages and other troubles due to electrolysis which have taken 
place in the underground mains system employed by several 
of the Paris companies. This has been Attributed to the 
extensive use of bare copper conductors supported on insula- 
tors. We take this opportunity of pointing out that such 
troubles have not. occurred:in England, although the use of 
bare copper conductors has been very extensively adopted in 
London and in other towns. As we were the pioneers in the 
matter, we wish to explain the points wherein our successful 
English practice differs so very completely from the unsatis- 
factory practice that has been adopted in Paris. 

Seven years ago, when we were responsible for the design, 
as well as for the contract, for the works of the Kensington 
and Knightsbridge Company, we proposed to the directors 
the use of bare copper conductors, and accepted all the heavy 
risk and money responsibilities which such a novel system of 
underground conductors would have entailed if it had turned 
out to be a failure. Now that its success has been proved, 
we consider we are entitled to whatever credit and saving has 
attended the system. 

In working out our system of bare copper underground 
mains we, at an early date, saw the absolute necessity of so 
arranging the insulating supports that everyone of them 
could be instantly accessible for the purpose of being cleaned 
or replaced. We therefore devised means of putting our 
conductors under considerable strain, so that the number of 
insulating supports could be reduced to about 120 per mile, 
that is about 14 yards apart, instead of being spaced about 
2 yards apart, as 1s necessary. if the ‘bare conductors are sup- 
pore on mere notches in earthenware or other insulating 

ridges, Those who have examined our system in the West 
End of London and elsewhere will have noticed at intervals 
of about 14 yards the covers of the openings at which access 
can be given to every insulator. We use separate cylindrical 


insulators of the lipped or telegraph form, one for each con- 
ductor, which gives great insulating surface and prevents the 
accumulation of moisture, and, as a result, we can guarantee 
ad of insulation that is quite impossible when a large 
number of mere notched insulators are used, even when the 
latter are 2 pon new. Our system, commenced seven years ago, 
has yielded unexpectedly satisfactory results. The means that 
we have adopted to prevent the access of water and gas has been 
perfectly successful, the insulation resistance of the whole 
system has been far higher than has ever been the case where 
continuously insulated cables were used, for reasons which will 
be readily understood by those practically acquainted with the 
maintenance of an underground network connected direct to 
the houses. All practical engineers in charge of such systems 
know that 90 per cent. of such leakage as exists on a supply 
company’s system occurs either at the junction of the house 
service lines to the company’s mains, or to the service lines 
themselves just within the consumer’s premises. As in our 
bare copper system these junctions are made in the street 
boxes and can be instantly examined or detached for testing 
pore, it is found in practice that the localisation of 
eakages is greatly simplified, and hence the leakage itself 
greatly reduced. 

If we are right in insisting that the culverts should be 
made impermeable to water and gas, and that the insulators 
should be so arranged as to give great insulating surface and 
be completely accessible for cleansing and repairing purposes, 
it will be seen that the troubles in Paris can be readily 
accounted for. The Paris engineers came over to see our 
system during its earlier stages and copied it in some respects, 
but, in others, fell into the very errors that we had already 
avoided. They still continue to use a great number of insu- 
lators placed close together, these insulators being of a poor 
insulating quality, and the great majority of them being 
completely inaccessible. They take no pains to make their 
culverts impermeable to water and gas, and no arrangements 
have been made to enable them to inspect or clean their 
system. We think that the unsatisfactory results in Paris 
should be a warning to some English engineers who appear 
to think that the good results we have obtained can be 

ually well obtained by the use of mere notched insulators 
Glaced close together, but we very much fear that the great 
reduction of surface, and difficulty in keeping these surfaces 
clean, will cause a repetition of the Paris troubles. The 
fact, however, has now been proved beyond doubt that a 
well designed bare copper underground system is superior 
to any existing system yet tried for a low pressure distri- 
bution network. 

Such a system costs less for maintenance, testing, cleaning, 
and coupling up to, than any other system with which we 


_ are acquainted. 


Crompton & Co., Limited. 
. +R. E. Crompron, Managing Director. 
November 1st, 1892. 


The Rising Generation. 


Not a very promising outlook for students of electrical 
engineering presented itself to me during last week, while 
passing through the West End, my attention being drawn to 
two men who were evidently engaged in overhauling the 
lamp fittings of an important public establishment. It isan 
acknowledged fact that we must not always judge by appear- 
ances, but to see men who bore every outward sign of being 
excavators or navvies, of the most inferior type, removing 
incandescent lamps and examining the holders (possibly for 
a short circuit or bad contact), their clumsiness suggesting at 
the same time that they would proceed to rectify same (if 
found) with the assistance of a cold chisel or road pick, it 
made one feel sympathetically for the rising generation of 
assistants, who, in many cases, have paid high premiums, and 

that amount of technical knowledge which would 
qualify them to make such examinations, which, although 
simple, necessitates a certain amount of delicacy and care, 
and also an operation that should be on the role of their 
progressive duties. 

Am sure the profession generally will agree with me that 
it is nothing short of a disgrace for any firm or company to 
employ such class of labour on such work. 


S. B. McClellan. 
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